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SUMMARY
This study projects resource requirements for United 
States agriculture under alternative farm programs and 
various levels o f export demand in 1980. Cropland, man­
hours of labor, and capital required to produce each 
level of output are projected for a farm economy rang­
ing from a free market with no controls on crop produc­
tion to strict controls on all major crops through acreage 
quotas.
Resource requirements are estimated by first allocat­
ing crop production among the various regions o f the 
United States in a manner to minimize total costs of 
producing and transporting grain and oilseed crops to 
the final point o f consumption. After acreages of each 
crop are established for each farm program and export 
level, man-hours of labor are estimated for crop and 
livestock production. Capital requirements also are part­
ly based on the location of crop production, but other 
variables are also included in the estimating equations.
Total production in each farm-program model is 
required to meet estimates of demand. Total demand is 
composed of domestic demand and export demand. 
Domestic demand is based on estimates of population, 
per-capita rates of grain and protein consumption, price 
and income elasticities, feed conversion rates, and other 
minor parameters for 1980. Export demand was set at 
four alternative levels: One level assumes 1980 exports 
to equal 1965 levels. A second level projects exports to 
continue increasing at rates established over 1950 to 
1965. A  third level assumes that all cropland is returned 
to production and that exports are maximized. A fourth 
level assumes that government subsidies for exports are 
terminated and that only commercial exports continue.
The initial set o f estimates (models A, B, C, and D ) 
simulate an optimal interregional allocation of produc­
tion among crops and regions as might be expected in 
the long run under a free market (or its equivalent in 
government programs, which might bring about the 
same pattern). These market-oriented models evaluate 
the effects of varying export demand from 1965 levels 
to maximum quantities that cropland restrictions would 
allow if all efficiencies o f a free market were utilized.
A second set o f projections (models E, F, and G ) 
evaluates different types of production-control programs. 
These programs include the alternatives of (a) con­
tinuing the present voluntary programs for wheat, feed 
grains, and cotton, (b ) instituting a substantially more 
restrictive set o f programs that use acreage quotas to 
control output if exports continue to increase under 
subsidy programs, or (c) using acreage quotas to control 
output if exports dropped with the elimination o f ex- 
port-subsidy programs.
Under models simulating a competitive market, with 
domestic demand levels for a population of 243.4 mil­
lion in 1980 and export demand in 1980 from 1965 
levels to maximum allowed by production capacity, 
acreages vary according to the level o f exports. With 
1965-level exports in 1980, a smaller total acreage of
crop« would be required even though domestic and total 
demand increases to 1980. Wheat production requires 
57.9 million acres with an average yield o f 32.7 bushels 
per acre, and feed grains require 73.9 million acres, 
compared with 97.8 million harvested acres in 1966. 
This decrease would be possible, even with an increase 
in domestic demand of 24.0 million tons because feed 
grain yields increase, particularly com , which is proj­
ected nationally to average nearly 100 bushels per acre 
by 1980; and wheat used for feed increases under the 
simulated free market. Although total demand for soy­
beans would increase, the 1980 acreage needed to meet 
a larger domestic but constant export demand would be 
29.3 million acres, 7.4 million acres less than in 1966. 
Cotton acreage (with quotas continued) would increase 
from 9.6 million acres in 1966 to 10.0 million in 1980, 
with total demand increased by 0.5 million bales.
Not all land available for crops would be needed in 
1980 for meeting domestic demands and 1965 export 
levels. Increases in productivity from both higher yields 
and optimal allocation of production would allow pro­
duction increases to exceed rates of growth in domestic 
and export demand. Excess capacity, defined as crop­
land not needed to fill the demand levels just specified, 
totals 78.4 million acres, more than the 55.4 million 
acres of cropland retired under government programs in 
1966.
Under a second free-market model, domestic demand 
remains the same, but exports are projected to increase 
along recent upward trends to 1980. Wheat exports rise 
from 867 to 1,302 million bushels, feed grains from 29 
to 40 million tons, oil meals from 11 to 24 million tons, 
and cotton from 4.0 to 6.0 million bales.
Under these higher levels of export demand, wheat 
production requires an additional 11.6 million acres of 
cropland. Feed wheat falls from 375 million bushels to 
241 million bushels, giving a net increase in demand of 
311 million bushels o f wheat. W ith exports increased, 
feed-grain crops require 81.0 million acres (still below 
the 97.8 million acres harvested in 1966). Soybeans re­
quire 42.5 million acres under the higher export level. 
Cotton acreage is projected to total 11.3 million acres. 
Excess capacity totals 47.0 million acres.
T o evaluate the effects of quotas on cotton produc­
tion, domestic and export demand levels of the previous 
model were maintained, but cotton quotas are removed. 
Yields rise as production shifts from the Southeast to 
the higher-yielding regions of the Southwest. Cotton 
acreage totals 9.3 million acres, a 2.0-million-acre reduc­
tion from  the previous model.
The final free-market model projects agricultural 
resource use in 1980 under the assumption that all avail­
able acres of cropland are placed in production. All 
production in excess o f domestic needs is assumed ex­
ported either with government subsidies or enlarged 
commercial demand. T o supply this demand level, 
wheat acreage expands to 88.7 million acres; produc-
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tion would total 2.9 billion bushels, with 24 million 
bushels used for feed. Feed grains use 94.4 million 
acres, with production at 224.0 million tons (66.8 mil­
lion tons more than in 1966). Soybean acreage increases 
to 58.6 million acres, and cotton uses 9.6 million acres. 
Total oilmeal production (measured in soybean equiv­
alent) from soybeans and cottonseed rises to 57.0 mil­
lion tons, twice the 28.0 million tons produced in 1966. 
Cottonlint production totals 17.3 million bales. There is 
no unused cropland with this level o f demand and out­
put.
Under the free-market models (or equivalent farm 
programs that distribute production most efficiently 
among crops and regions), specific changes over 1966 
are projected for 1980. Wheat acreage is projected to 
expand, even if exports remain at 1965 levels, because 
wheat used for feed increases, and constant stock levels 
require larger acreage even with 1965 wheat exports in 
1980. Feed grain acreage is projected to decrease, even 
if production is maximized within the available land 
base. The maximum 1980 feed-grain acreage is 3.4 mil­
lion fewer acres than in 1966 because yields increase. 
Soybeans continue their upward trend in acreage and 
output under the higher sets of the demand projections. 
Cotton acreage is projected to decline under all export 
levels. Excess capacity will remain a significant factor 
unless the nation adopts a policy o f exporting all avail­
able quantities of agricultural commodities.
In view o f the substantial excess capacity under all 
1980 export levels, other than one that requires “ all 
out”  production, three models were applied for 1980 
that assume a continuation of government programs. 
Under a simulated feed-grain program with trend-level 
exports, 1980 acreages are 62.2 million for wheat, 89.2 
million for feed grains, 43.1 million for soybeans, and 
11.0 million for cotton. Wheat acreage is lower under 
the continuation of government programs and trend- 
level exports because considerably less wheat is used for 
feed. Instead, feed-grain acreage increases to fill the 
demand for livestock feed. Under the free-market 
model, substantial quantities o f wheat were used for 
feed as the cheapest source o f concentrates, especially 
at low export levels. With control programs continued, 
higher wheat prices eliminate the incentive to shift to 
feed wheat.
Excess capacity with trend-level exports and exten­
sion of current programs totals 48.2 million acres. This 
land, if held out o f production at an average per-acre 
cost for the 1965 wheat and feed-grain programs, would 
cost 2.1 billion dollars annually in government expen­
ditures. Past experience indicates that costs per acre for 
voluntary land retirement programs rise as technology 
raises crop yields. This evidence suggests that land- 
retirement costs will increase if voluntary programs are 
continued.
Mandatory acreage quotas are the other type of 
farm program examined. With strict acreage quotas re­
quiring a given proportion of cropland in each region 
to be removed from production of each crop (except 
soybeans) and trend-level exports, 1980 acreages for
major crops are 63.2 million acres for wheat, 96.4 mil­
lion acres for feed grains, 42.2 million acres for soybeans, 
and 11.5 million acres for cotton. Excess capacity, as 
previously measured, totals 38.0 million acres under 
strict acreage quotas. This acreage would be held out o f 
production by the implementation o f quotas on crop 
production. Thus, strict acreage quotas reduce acres o f 
unused cropland by approximately 10 million acres over 
models with trend-level exports. In other words, acreage 
quotas use the largest acreage o f cropland to produce 
adequate crops to satisfy domestic demand and trend- 
level exports.
A  second model with strict acreage quotas assumes 
termination o f all export-subsidies programs. Domestic 
demand would be at the same levels as in all previous 
cases, but exports of each crop are lowered to indicate 
the estimated quantity that might move unsubsidized in 
1980 if subsidized exports remain the same proportion 
of total exports as in 1964. Export levels are 560.0 mil­
lion bushels of wheat, 36.0 million tons of feed grains, 
17.0 million tons of oilmeals, and 4.7 million bales of 
cotton. Under these conditions, crop production requires 
42.2 million acres of wheat, 93.7 million acres of feed 
grains, 33.8 million acres of soybeans, and 10.3 million 
acres of cotton. Wheat acreage declines most under this 
model, falling even below 1966 levels, which reflects the 
large proportion of wheat exports subsidized. Excess 
capacity rises to 71.3 million acres. These results suggest 
that export subsidies are o f considerable significance in 
maintaining the aggregate size o f our farm plant.
This study suggests that, by 1980, labor requirements 
for agriculture in the United States will be affected only 
slightly by either the level o f output or by the farm pro­
gram used. For the United States, man-hours o f labor 
required are projected to decline by approximately one- 
third between 1965 and 1980, regardless of the type o f 
program or export level. Under free-market models, the 
decline is 33.6 percent with 1965 level exports, 31.8 
percent with trend-level exports, and 31.0 percent with 
maximum exports. A  lower rate of decline, 30.7 percent, 
is indicated only for acreage quotas with exports at trend 
levels. In general, labor man-hours will be substantially 
reduced as greater quantities o f capital and new tech­
nologies are employed in agriculture. But by 1980, man­
hours of labor will make up such a small part o f total 
production inputs that changing the level o f output will 
only slightly affect total labor requirements.
The reduction in labor just specified is for the na­
tional level. Reduction in requirements for some regions 
would be much larger, depending on the conditions 
being simulated. Under the free-market simulation, crop 
production would move out o f regions of lowest com ­
parative advantage relative to the demand level. For 
some particular regions, labor requirements for crops 
would be reduced by 75 percent under these conditions.
Capital values for land and buildings, machinery and 
equipment, and livestock inventories are more responsive 
to both the level of output and type of farm program 
than is farm labor. W ith a free market, 1965 levels of 
exports increase total capital values 24.4 percent be-
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tween 1965 and 1980, trend levels of exports increase 
capital values 34.4 percent, and maximum production 
and exports increase capital values 187 percent.
Capital values are higher for the same level of 
demand with a continuation of farm programs. With a 
feed grain program and trend level exports, capital 
values rise 38.5 percent; with acreage quotas and trend 
level exports, 89.8 percent. Even with export subsidies 
eliminated, capital values for the specified categories of 
input would rise 71.6 percent.
Increases in capital for individual farms would be 
much larger because of the expected decline in farm 
numbers by 1980. Following recent trends, farm num­
bers are projected to decline to 2.2 million by 1980, but 
the decline may be much more rapid. Even with 2.2 
million farms in 1980, the per-farm value of capital is 
projected to increase by 94.3 percent under continuation 
of feed-grain programs. Under these same conditions, 
the average farm value of machinery and equipment 
would increase by 141 percent, livestock inventories by 
112 percent and land and buildings by 85 percent. Re­
gardless of the level of export demand or the type of 
program, capital used per farm is expected to increase 
greatly by 1980.
Several conclusions can be drawn from  this study. 
One is that excess capacity equal to that from 1960 to 
1965 is likely to remain throughout the decades o f the 
1970’s. This conclusion is reinforced by actual produc­
tion records for 1967 when production was increased to 
build up stocks o f grain, and a total o f 40.9 million 
acres of cropland remained idle under government pro­
grams. Also, if the upward trend in exports of grain 
commodities should slow, or if exports should level off 
at the famine-solving levels of 1965 to 1966, excess 
capacity by 1980 will total nearly 80 million acres. Costs 
o f production-control programs will continue large un­
der either outcome.
A  second conclusion is that man-hours of labor on 
farms will continue to decline in response to increased 
use of labor-saving technology. If government programs 
are continued, the decline will continue at relatively
similar rates in all regions, but if government programs 
should be terminated or if programs should be changed 
to gain the efficiencies of a free market, reductions in 
some regions will accelerate. Only one region in the 
United States, the Pacific, is evidently nearing equilib­
rium in the man-hours of labor used, but sizable in­
fusions of new technology could bring further substitu­
tion of capital for labor.
A final conclusion is that the infusion of new capital 
in the various forms of new technology will continue to 
1980. This capital acts as a substitute for labor. It enters 
agriculture in several forms: labor-saving machines; 
production methods that substitute new inputs like herb­
icides for labor-using crop cultivation; and yield-increas­
ing inputs, which reduce the total acres of cropland and 
complementary labor necessary to fill demand levels. 
These forms of capital expansion will result in a sizable 
increase in capital use in agriculture by 1980.
Large increases in capital use will not be the only 
noticeable change occurring on United States farms by 
1980. Besides the gradual increase in average farm size, 
other changes are also implied by this study. The in­
creasing crop yields postulated will require continuous 
improvements in management levels and continuous 
increases in the quantities of fertilizers, insecticides, and 
herbicides applied to crop acreages. Farm operators of 
1980 will need adequate sources of credit, which at times 
may approach the total capital valuation of many pres­
ent rural banks. Likewise, the need for information will 
cause many operators to seek out modem  “ electronic 
brains”  for drawing up optimum cropping plans, fer­
tilization rates, weather probabilities, feeding mixes and 
plans, weight and sex of feeder stock, and other day-to- 
day management decisions. The beginning operator may 
well need to know as much about selling stock for a 
small corporation as he does about the proper planting 
dates for com  and soybeans. These and other similar 
changes will cause the steady evolutionary alterations 
now taking place to make the agriculture of 1980 a 
different and more complex industry in which to grow 
and prosper.
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Agriculture in the United States has undergone rapid 
change over the last three decades in response to con­
tinuous industrialization and advancing technological 
innovation. The industry has shifted from using large 
quantities of human labor and animal power to mechan­
ical production and electronic aids in decision making. 
These shifts have changed agriculture’s resource base 
from one of large amounts o f labor and small comple­
ments of capital, to the opposite o f large inputs of cap­
ital and small inputs of labor.
Continuous shifts and substitutions in the resource 
base have allowed a large production increase over the 
period with only a small increase in inputs. Total output 
grew 70 percent between 1937 and 1966, even though 
production control programs idled 60 million acres of 
cropland in 1966. This 70 percent increase in output 
was accomplished with an increase of only 12 percent 
in total farm inputs. Productivity o f all farm resources 
or inputs increased by 58 percent, but labor productivity 
increased by 350 percent.
Accompanying these changes in resource use and 
production, a large change also occurred in the structure 
of American farming. Farm numbers declined by 52 
percent in this period, and average farm size increased 
by 197 acres, or 127 percent. The farm work force 
declined by 54 percent in the period 1937 to 1966 and 
by 48 percent in the period 1947 to 1966.
Changes in both productivity and fanning structure 
resulted mainly from the use o f more modem capital 
inputs such as fertilizers, improved seeds, insecticides, 
herbicides, large-scale equipment, improved livestock ra­
tions and breeds, and extended use of capital for con­
ventional technologies. From 1937 to 1966, total capital 
employed by American agriculture increased by 374 
percent. The largest increases were for particular capital 
technologies that substitute for labor and (or) land.
Mass adoption o f modem technologies have required 
large amounts of capital inputs. These capital resources 
have increased the productivity o f labor and land and 
served as substitutes for the two resources. Hence, the 
nation was able to increase its output markedly even 
during a period of (a) continuous and large migration 
of labor from farms and (b) public programs to with­
draw large acreages from crop production. In early 
post W orld War II years, labor migration and land 
withdrawal were not large enough to restrain growth of 
output to levels consistent with quantities demanded at
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prices acceptable to the public. W ith prices held above 
market-clearing levels, large surpluses accumulated by 
1960. In the period 1961 to 1966, land withdrawal was 
on a larger scale and about matched the growth in 
agricultural productivity. Stocks o f grains were drawn 
down to about “normal” carry over levels as a result of 
increases in commercial exports, publicly financed food 
aid, and production control programs. M ore recently, 
increasing levels o f output have again caused stocks of 
grain to increase.
OBJECTIVES
Although a large amount o f change has already oc­
curred in the agricultural sector, the influx o f new tech­
nology is not slowing, and it appears that considerable 
change yet lies ahead. Also, as the United States accepts 
partial responsibility for providing food to other nations 
in emergency, it is especially important to measure our 
potential for supplying these commodities. The need is 
to know both our production potential and the implied 
resource base necessary to reach this potential. In addi­
tion, there are many other questions that need evalua­
tion. W ill the American farm industry continue to be 
faced with large surplus capacity, or will its producing 
ability soon be absorbed by growing international trade 
in foodstuffs? How long must the nation wait for world 
food demand to absorb our reserve capacity? What 
amount o f reserve capacity will need to be put back into 
production under alternative levels o f world food aid 
and exports, or under alternative domestic policies? W ill 
the structure o f agriculture continue to change, and 
what farm size and numbers, farm employment, and 
capital investment are in prospect?
This study is focused to provide answers to these 
and related questions. T o  accomplish our objectives, 
state and regional projections have been made of agri­
cultural production capacity to 1980, under the alterna­
tives o f several export levels and types o f farm programs. 
Also, estimates have been generated to show the proj­
ected farm work force, capital investment, and farm 
numbers corresponding to these potential changes in 
output, including capacity utilization o f American 
agriculture.
The specific objectives o f the study are:
1. T o determine state and regional land require­
ments for (a) grain and oilseed production to meet live­
stock and poultry production for domestic needs in 1980, 
(b) to meet cotton fiber requirements for domestic use 
in 1980, and (c) to meet alternative levels o f export 
demand in 1980.
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resource use in agricultural production in the United 
States. A  discussion of the methods used in the analysis 
follows.
Crop Acreages
Production o f major crops is analyzed through the 
use o f a multiregional linear programming model that 
minimizes the cost of producing and transporting proj­
ected levels of crop output for future years. For applica­
tion of the model, the United States is divided into 160 
producing regions and 31 demand regions. Five possible 
crop-producing activities are defined for each producing 
region. These include a wheat activity, a feed grain 
activity, a rotation activity of feed grain-soybeans, a 
soybean activity, and a cotton activity, including both 
cottonlint and cottonseed. T o reduce the computational 
burden, regions that have characteristically planted less 
than 25 percent o f their available cropland to these 
crops were excluded from  the formal model. Production 
from  the excluded regions based on past acreages and 
projected yields was deducted from the total demand 
for each commodity. As a result, the formal model con­
tains 144 producing regions and 31 demand regions. 
These regions are shown in figs. 1 and 2.
The mathematical model used in this study can be 
summarized as follows
144 5 81
[1] Minimize f(c )  =  X  X  CijXu +  % skWk
1=1 j = l  k=l
3 31 31
4"" X  X  S Zgkk1 Tgkki
g= l k=i k i= l
2. T o determine the regional labor requirements for 
farm labor associated with each alternative level of crop 
and livestock production in 1980.
3. T o estimate total and per-farm capital needs for 
agriculture with each alternative level o f crop and live­
stock production in 1980.
4. T o  evaluate the state and regional effects of alter­
native farm programs ranging from  complete elimina­
tion of government controls to implementation o f strict 
acreage quotas on major crops.
5. T o project the number of commercial and other 
farms for 1970, 1975, and 1980.
6. T o  evaluate the comparative efficiencies of var­
ious types o f farm policies and programs in producing 
the total quantity of agricultural output projected for 
1980.
The specific types of farm programs analyzed are: 
(a) a simulated free market with and without cotton 
quotas, (b) a simulated feed grain program* (c) acreage 
quotas with continuations of export subsidies, and (d) 
acreage quotas assuming termination of export subsidy 
programs. These programs are described in detail later.
Over-all, however, the study is directed toward an­
alyzing the resource base necessary for the agricultural 
sector to satisfy potential food needs under various 
types of farm programs and levels of commercial exports 
and food disposal programs.
METHODS AND PROCEDURES
Even though emphasis is on grain, oilseed, and cot­
ton production, the scope o f this study included total
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where
ClJ
X „
Sk
denotes the cost per unit o f the j-th crop 
activity in the i-th producing region, i to rep­
resent the 144 crop-producing regions into 
which the United States is divided in fig. 1 
and j to represent the five crop production 
activities :
j =  1 is wheat 
j =  2 is feed grains 
j =  3 is feed grains-soybean rotation 
j =  4 is soybeans 
j =  5 is cotton;
denotes the level of the j-th crop activity in 
the i-th production region;
denotes the cost o f transferring wheat to 
feed grain in the k-th consuming region, k to
represent the 31 consuming regions into a cost basis for the given acres of cropland in each re- 
which the United States is divided in fig. 2 ; gion.
Wk denotes the quantity of wheat transferred in­
to feed grains in the k-th consuming region;
Zgiriri denotes the cost of transporting a unit o f the 
g-th commodity from the k-th consuming re­
gion to the k'-th consuming region, k to rep­
resent the 31 consuming regions as before 
and k1 to be defined likewise except that 
k k', and g to represent the three com­
modities:
g =  1 is wheat
g =  2 is feed grains
g =  3 is oilmeals; and
Tgkk1 denotes the level of the g-th commodity 
transported from (to) the k-th region to 
(from ) the k'-th region.
Under this formulation, the functional is subject to 
a total cropland restraint in each of the 144 crop-pro­
ducing regions as follows
[2] 5 auX u  <  U
J=i
where
ay denotes die input-output coefficient, which
designates the amount of the restraint L re­
quired per unit of the j-th activity in the i-th 
crop-producing region;
Li denotes the total acres of cropland available 
for crop production in the i-th region;
and X u  is as just defined. Under this particular model, 
crop production in each region is restrained only by 
total cropland. Within this particular set of restraints, 
production of each crop is allocated among the 144 re­
gions according to per-unit costs for producing a unit 
of the j-th activity. The five crop activities compete on
T o simulate additional realism into the model, other 
restraints are added. T o  meet the agronomic require­
ments (as discussed later) that cropland cannot be con­
tinuously planted to soybeans, the following set o f equa­
tions are added to the model
[3] ai4X i4 h for i =  1 ,2 , . . . ,  144 
where
b denotes the acres of cropland available for 
soybeans in the i-th region where It =  0.5L i;
ai4 denotes the input-output coefficient for soy­
beans in the i-th region;
X u  denotes the level o f the soybean activity in 
the i-th region.
In addition to meeting agronomic requirements, cer­
tain models simulate a farm economy with farm pro­
grams that restrict production by restraints on acreages 
of individual crops. T o  simulate these restriction, addi­
tional restraints are added to the model. These restraints 
can be shown as
[4] a ijX u  <  Q u for i =  1,2 . . . ,  144; and 
each j 4
where
Q u denotes the acres of allotment or quota in 
the i-th region for the j-th  crop under a 
particular farm program;
au denotes the quantity of restraint per unit of 
X ;
X u  denotes the level of the j-th crop activity in 
the i-th region.
Levels o f output (the projected demands are a dis­
crete quantity) required of each model form  an addi­
tional set o f restraints. These restraints can be indicated 
as
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k 80 80
Dik ^  S Pu X u  —  qk W k ± : X  S
1=1 k=l k '= l
r lkk1 Tujfci
"k “k
[6] D 2k <  X  P2i X 21 +  s  P3i X 8! +  qk Wk1=1 i=i
SO 30
±  2  % r2kki T 2kkt
k= l k '= l
[7 ]
nk Dk "k
D sk <  X  P3i X 81 +  2 P41 X 41 +  X  P51 X 6i1=1 i=i 1=1
30 80
— X  X  r8kk' T 3kki
k = l k '= l
and
[8] 144Dc ^  S P51 Xst 
1=1
where
Dlk denotes the demand for wheat in the k-th 
consuming region;
D 2k denotes the demand for feed grains in the 
k-th consuming region;
Dsk denotes the demand for oilmeals in the k-th 
consuming region;
D c denotes the national demand for cottonlint;
nk denotes the number o f producing regions in 
the k-th consuming region;
Pu denotes the per-unit output o f the j-th  crop 
activity in the i-th producing region;
Tgl*' denotes the quantity o f the g-th commodity 
transported from  (to) the k'-th region per 
unit o f the T -th activity; and
q* denotes the quantity o f wheat transferred to 
feed grains in the k-th region per unit of the 
W -th activity.
All other notation is as defined. Finally, the following 
simple conditions must hold
[9 ] X k i > 0  [10] Wk > 0  [11] T gkk. > 0
In abbreviated form, the programming model used 
in this study can be shown as
[12] f (x )  -  ex'
where x is subject to the restraint
[13] A x' >  b'
[14] x ^  0
Minimizing the functional f (x ) ,  a set o f x exists 
such that the total value o f f (x )  is a minimum where 
the elements of the vector x represent the activity levels 
of grain and fiber production, transfer and transporta­
tion activities, and the elements of vector c represent 
the costs of each of the various activities included in the 
problem. As indicated previously, vector x includes ele­
ments to represent potential acreages of the five spec­
ified crop-producing activities in 144 crop-producing 
regions, quantities of wheat transferred to feed grains 
in each o f the 31 consuming regions, and quantities of 
grains and oilmeals in each of the 1336 transportation 
activities for transporting wheat, feed grains, and oil- 
meals between the 31 demand regions.
Solving this model for a unique x, the acreage of 
each of the major crops included is specified for a 
given output level. The location o f major crop acreages 
is indicated for the 144 crop-producing regions of the 
United States.
Product Prices
For each solution of the mathamatical model, a 
valuable by-product is a set o f programmed equilibrium 
prices for each of the commodities included. In this 
model, programmed prices are determined for wheat, 
feed grains (com ), and oilmeals (soybeans) for each of 
the 31 consuming regions o f the United States. These 
prices are shadow prices in a least-cost linear program­
ming context and represent the cost of producing a 
unit of the commodity in the highest-cost producing 
region supplying a given consuming region. If inship­
ments o f the commodity are required to satisfy the 
regional level of demand, transportation costs are 
added to the product price. Also, if cropland in the 
highest-cost producing region supplying a given demand 
region represents a scarce factor of production, there 
will be a land rent accuring because o f the scarcity. 
This land rent will be added to the product prices. If 
the scarcity is artificially created through restraints 
placed on crop acreages under government programs, 
this additional cost will add to the product price. In 
sum, the programmed product price (p ) for the j-th 
crop in the i-th region is equal to
[15] pu =  cp + ct +  lr +  qr/  Yij
where cp is the cost per acre o f producing the j-th crop 
in the i-th region; c t is the transportation cost, if any, 
o f transporting Y  units (where Y  is the number of units 
yielded by the j-th  crop in the i-th region) of the 
commodity to the i-th region, l r is land rent per acre, 
if any, in the highest cost-producing region; and qr is 
the rent on quotas, if existent, in the producing region. 
Under this derivation, a set o f programmed crop prices, 
land rents, and quota rents are derived simultaneously 
in each solution to the mathematical model. Solving for 
the magnitude of these variables completes phase one 
of this study.
Labor Man-hours
In the second phase of the study, labor requirements 
are estimated for (a) producing the acreages of crops 
specified in phase one, (b ) producing the quantities of 
livestock and livestock products specified for a proj-
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ected population 243.4 million persons in the continen­
tal United States in 1980, and (c ) producing crops 
other than those in the formal model, minor classes of 
livestock, and overhead purposes.
Labor requirements are estimated by two methods: 
for food grains, feed grains, oilcrops, cotton, and tobac­
co, a per-acre labor input requirement for 1980 is es­
timated for each of the 10 farm production regions 
(11). These 10 regions encompass the continental 
United States and are shown in fig. 3.
Labor requirements per acre for wheat, feed grains, 
soybeans, cotton, and tobacco are projected on 1944- 
1965 regional data by using the functional form
[16] L u =  atb
where L is the man-hours of labor required per acre of 
the i-th crop in the j-th  region and t repersents time. 
In logarithmic form, equation 16 becomes
[17] log Lij — log a +  b log t.
For man-hour data, the function is decreasing at a 
decreasing rate.
Labor requirements for other crops including hay 
and forage, fruits and nuts, vegetables, and sugar crops, 
and for meat animals, dairy products, and poultry and 
eggs are estimated by using a system of ratio estimates 
based on (a) total output for each commodity, (b) 
output per man-hour for each commodity, and (c) 
total man-hours used for the commodity in the base 
period. Man-hours for each of these other uses are 
estimated by
[18] M Hoj =  TOO /M
1965
AMHoj
where man-hours for other commodities in the j-th  
region are based on the actual man-hours (A M H ) used 
in the base period, 1965, adjusted by the ratio of total 
output to output per man-hour, where the last two are 
both in index form with 1965 =  100.
In addition to labor requirements for the major uses 
just given, labor required for minor crops, minor live­
stock commodities, and overhead needs are estimated
FARM PRODUCTION REGIONS
Fig. 3. The 10 farm production régions ot the United States.
based on past trends in labor requirements for these 
uses.
Capital Requirements
The third phase of the study involves estimating 
capital requirements for the agricultural sector in 1980. 
Three major categories o f capital are estimated sep­
arately: land and buildings, machinery and equipment, 
and livestock inventories including cattle and calves, 
sheep and lambs, and hogs.
Real estate values. Capital requirements for land 
and buildings are projected for 1980 under each policy 
model. A  base set o f land and building values is proj­
ected for 1980 for each o f the 10 farm production re­
gions under the assumption that present land retire­
ment programs for m ajor crops continue. This set of 
estimates is then related to the set of shadow prices 
(land rents) on land restraints for the particular linear 
programming model that simulates continuation o f 
present land diversion programs. These particular 
shadow prices are used as base data for calculating an 
index of cropland values for each other policy model.
Since the 7 crops included in the models do not 
include all land in farms, estimates are required o f the 
proportion o f total farmland affected by the change in 
land rent for each crop and programming model. For 
this purpose, the proportion of land in major crops is 
calculated from  the projected acreages under each 
model. These proportions are then used as estimates o f 
the proportion o f total land in farms affected by the 
particular farm program.
The algebraic form used to compute estimated re­
gional real estate values is
[19] V Ibl =  [  [ (r„/r „ —  1.0) (P ) ] +  1.0 ]
Bibj
where V ibj is the projected value o f land and buildings 
for the j-th  region, particular farm program and level 
of output; rn is the new land rent; r0 is the base pro­
gram land rent; P is the proportion of land included 
in major crops in the j-th  region; and Bib is the proj­
ected value of land and buildings in the j-th  region for 
the base model.3 This formulation makes changes in the 
value of land and buildings a function of economic 
rent to cropland.4
5 As an example o f the com putational form  used, assume that, under the 
continuation o f present program s, the total value o f land and buildings 
m Region A  is projected to $4,000, land rent per crop acre is $5.00, 
and the specified crops in the m odel use 50 percent o f the total l««d  in 
farms in the region. These data provide the case o f data fo r  calcu lating 
the change in land and building values for the other policy m odels. Now 
assume that land rent is $7.50 per acre under a different policy m odel. 
The equation for calculating the change in land and building values is:
Vib =  I*C(7.50/5.00 - 1.0) (0 .5 0 )] +  1 .0 ] (4,000)
where vib is the regional value o f land and buildings under the base policy 
m odel. In this example, the increase in land rent is 50 percent (7.50/5.00 
■ 1 .0 ), and since only 50 percent o f the land in the region is affected, the 
expected change in average land and building values is 25 percent (0.50 x  
0 .50). Adding in the base period value o f land and buildings equal to 
1.0, the new value o f land and buildings is 125 percent o f the previous 
value, ox $5,000. Each region is calculated sim ilarly, and all regions are 
summed for a total value o f land and buildings in the U nited States.
4 Other factors affecting real estate values are also recognized, but are not 
evaluated in this study.
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Machinery values. The regional investment in 
machinery and equipment on farms in 1980 is estimated 
from  a set o f machinery-use equations in which the 
quantity of machinery used by farmers is a function of 
one or more of the following variables: (a) the ratio of 
the indexes of machinery price and farm wage rate, 
(b ) man-hours of labor used for all farm work, (c) 
acres o f cropland harvested, (d ) number o f farms, and 
(e) time or the level o f technology. Through use of a 
cropland harvested variable, acreages from  the linear 
programming models (phase one) are used as independ­
ent data to project the value o f machinery. In addi­
tion, man-hours of labor (phase two) associated with 
each model also is an independent variable in the 
demand equations. The functions chosen for each of the 
10 farm production regions are given in table 1. From 
these functions, machinery requirements are estimated 
for each output level and policy model.
Livestock values. Livestock inventory values for 
each region are projected for 1980 on (a) the total 
number of inventory units to meet specified 1980 pro­
duction levels o f red meat and (b ) the average 1963-65 
investment per inventory unit o f red meat produced in 
each region. This method assumes a fixed relationship 
between red meat production and the value o f inven­
tories of cow and calf herds and o f dairy herds. Each 
region’s proportion of livestock production was projected 
to continue changing at rates established during the 
period 1949 to 1959.
Estimates o f capital required for land and buildings,
machinery and equipment, and livestock inventories are 
summed within each region and over all regions to give 
estimates of regional and United States capital require­
ments for 1980. Total capital requirements for 1980 
are estimated for each demand level and alternative 
farm program. All estimates are measured in 1965 
prices. Capital estimates also are computed on a per- 
farm basis for each of the 10 regions.
RESOURCE PARAMETERS
Parameters for the basic linear programming model 
are estimated for both the 144 crop production regions 
and the 31 demand regions. The following parameters 
are estimated for 144 crop production regions o f the 
United States: total cropland available for production 
or nonuse, crop yields for each of the specified crops, 
and production costs for each major crop. Domestic 
demand levels and transportation costs between regions 
for each of the grain commodities are estimated for the 
31 demand regions. The analysis concentrates on meas­
uring effects on resource use o f changing the magnitude 
o f these variables: export levels for wheat, feed grains, 
soybeans and soybean oilmeal, cottonseed meal and 
cottonlint, and variation in the type of farm programs 
used to control or stimulate production of major crops.
Cropland Available
Land available for each specified crop is assumed 
equal to the maximum acreages harvested in past years. 
Since not all crops are included, estimates o f available
Table I. Equations and coefficients and their standard errors for estimating the value of 1980 machinery use for the 10 farm production 
regions of the United States (millions of dollars).
Independent Variables
Region R1 Constant
Man-hours 
of labor 
(m ill, hrs.)
Cropland 
harvested 
(mill, acres)
Machinery price/ 
wage rate index 
(1957-59=100)
Fa rm 
numbers 
(000)
Time or 
technology 
(1980=80)
Northeast . . . . ............. 0.97 -2,979 -2.425 341.866 15.007
(0.456) (90.092) (2.797)
Lake S ta te s .. . . ............. 0.90 -19,254 1.454 252.858 190.706
(0.837) (71.105) (53.442)
Corn Belt . . . . ............. 0.90 -24,519 1.762 121.491 283.195
* (1.731) (37.774) (156.420)
N. Plains ......... ............. 0.93 -16,208 2.071 67.799 19.964 175.117
(1.419) (22.292) (9.578) (56.811)
Appalachian . . ............. 0.91 -156 -0.224 22.437 55.523
(0.673) (99.658) (45.132)
Southeast ____ ..............0.95 36,356 -12.114 1,571.710 -28.389 -393.422
(2.381) (344.298) (12.526) (245.945),
Delta . . . . . . . . ...........0.88 948 -0.325 5.673 -6.209
(0.223) (2.110) (14.843)
S. Plains ............. ............. 0.83 -429 8.861 20.991
(3.872) (8.782)
Mountain . . . . ............. 0.87 -2,371 -0.146 69.210 35.995
(3.304) (42.791) (78.768)
Pacific ................ ............. 0.98 -3,804 -0.161 131.705 8.974 39.390
(0.839) (68.682) (2.403) (19.071)
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acreage are for only those crops included in the study. 
Other crops retain a land base similar to that occupied 
in the past years.
Harvested acres of the 7 crops included in the 
model and land idled from  production under govern­
ment programs totaled 252 million acres in 1965. A l­
though part of this base is presently retired from pro­
duction, it could be returned to production if demand 
levels merited expansion. Summer fallow land is not 
included in the total land available for crops, because 
it is not used for crops in the year of fallow. However, 
allowance for summer fallow acreage was made, as was 
allowance for other crops.
This 252 million acre base is used as a maximum 
potential acreage for the crops listed. These base acre­
age have been aggregated for the 144 region model and 
for the regions not included in the formal model and 
are shown in table 2 for each o f the 10 farm produc­
tion regions. Data for 1950 and 1965 are included for 
comparison.
Besides a limit imposed on crop production by total 
crop acres, land available in a given region for individ­
ual crops depends on agronomic characteristics o f each 
crop. For example, present land use practices allow 
continuous cropping of land for some crops, notably 
wheat and com  in some regions. In other areas, land 
must be rotated among crops to preserve the produc­
tivity of the soil or because of disease problems. In 
most states soybeans cannot be grown continuously 
under present land use practices. For this reason, soy­
beans are restricted to not more than 50 percent of the 
available cropland in any region.
Crop Yield Trends
Yields o f 7 major crops— wheat, com , oats, barley, 
grain sorghum, and cotton— were projected to 1980 for 
each of the 48 contiguous United States. The form of 
equation used was
[20] Yu =  a +  bT
where Y  is the yield of the i-th crop in the j-th  state 
and T  is a trend term measuring technological change 
over time. T o derive yield estimates for the 144 crop 
regions, the projected state yields were weighted by
[21] Rikj =  Y lk/ Y u
where Y ik is the actual average yield of the i-th crop in 
the k-th crop region for the census years 1949, 1954, 
1959, and 1964 and where Yu is the actual average 
yield o f the i-th crop in the j-th  state for the same 
census years. A  further requirement was that for each 
R ikj the k-th region must lie within the j-th  state. For 
the k-th region the yield of the i-th crop becomes
[22] Y ik =  R ikj Y u
This formulation was used directly to project yields 
of wheat, soybeans, and cotton. But, for the 4 feed 
grains— com , oats, barley, and grain sorghum— a single 
weighted-average yield was used. For weighting each o f
Table 2. Cropland for major field crops by regions during 1950, 
1965, and projected for 1980.*
Region 1950 1965 1980
United States ........... ............. 226,462
(thousands of acres) 
252,316 251,171
Northeast ................ .............. 5,787 5,823 5,711
Lake States ........... .............. 20,732 24,737 24,708
Corn Belt ................ .............. 59,986 70,386 70,306
N. Plains ................... .............. 56,847 60,697 60,613
Appalachian . . .  . .............. 11,732 11,720 11,654
Southeast ................ .............. 11,340 11,492 11,483
Delta States ........... .............. 10,080 11,350 11,265
S. Plains ................... .............. 27,572 30,809 30,712
Mountain ................ .............. 14,338 17,049 16,434
Pacific ........................ .............. 8,047 8,253 8,285
*Land base is for wheat, corn, oats, barley, grain sorghum, soy­
beans, and cotton. Other cropland used for fruits, vegetables, and 
minor crops has been substracted from the total. The figures do 
not include land devoted to tame hay in rotation with other crops 
or grown alone. But the figures do include cropland idled under 
government programs in 1965.
the 4 crops, acreage o f each crop was determined for 
1964 for each o f the 150 crop production regions. The 
proportion that the acreage o f each feed grain crop was 
o f the total feed grain acreage was determined as
[23] Pik =  A ik /  S A lk
i=x
where A ik is the acreage o f the i-th feed grain crop in 
the k-th region and Plk is thus the proportion o f feed 
grain acreage devoted to the i-th feed grain crop in
4
1964. For any region k, % Plk =  1. The weighted-
i=i
average feed grain yield, Y fg in the k-th region, is 
derived from
[24] Y fgk =  % PjkYik
i=i
and assumes that the proportion o f acreage devoted to 
each feed grain crop remains constant for the projec­
tion period. Projected yields for each crop follow.
Wheat yields. Wheat yields for the United States 
have followed a fairly definite upward trend over the 
last 20 years, with some indication of a more rapid rise 
since 1953. Wheat acreage and production have espe­
cially been affected by government supply control pro­
grams. Planted acreage of wheat was reduced from  79 
million acres in 1953 to 62 million acres under the con­
trol program of 1954. After 1954, legislative require­
ments reduced wheat acreage to a maximum of 55 
million acres. Legislation in 1961 further reduced wheat 
acreage in 1962 when planted acreage dropped to 49 
million acres. Yields evidently increased as acreage was 
decreased under government programs.
T o measure the effect o f program changes on wheat, 
a second regression equation was fitted that included a 
dummy variable as
[25] Yj =  a +  bT  +  cD
where Y  and T  are as previously defined and D is a
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dummy variable to account for die increased slope of 
the trend line since 1953 (i.e., 1940 =  0, 1941 . . . 
1953 =  0, 1954 =  1,1955 =  2 , . . . ,  1965 =  12). The 
dummy variable had the purpose of determining wheth­
er, in a practical sense, government programs have af­
fected the per-acre yield of wheat since 1953.
The results of equation 25 varied for the 39 major 
wheat-producing states. For 22 states, the regression co­
efficient for D  was not significant at the 0.05 prob­
ability level. It was at a borderline level for 9 states and 
was significant for 8 states. The states that had a 
significant coefficient for the dummy variable are the 
more arid areas o f the United States: North Dakota, 
South Dakota, Kansas, Oklahoma, Texas, Idaho, New 
M exico, and Arizona. These results suggest that gov­
ernment acreage programs that reduced wheat acreage 
after 1953 had an upward effect on yields in drier areas 
but not in states where rainfall is greater.
Since the dummy variable did not explain a signif­
icant proportion o f the wheat yield in a m ajority of 
states, it was excluded in projecting wheat yields. The 
results, however, suggest that, as acreage o f wheat is 
expanded in response to increased demand, states with 
limited rainfall may have lower yields as less land is 
available for fallow and other land less well adapted 
to production is brought back into production. Since 
these states produce a large proportion o f the wheat 
crop, the national yield may likewise be affected. A 
national wheat yield of 32.3 bushels per acre is proj­
ected for 1980.
Feed-grain yields. Average yields per acre for all 
feed grains increased from  0.70 tons in 1940 to 1.58 
tons in 1965. The upward trend in feed grain yields 
evidently accentuated after 1954. Various studies have 
attempted to explain this trend. Shaw and Durost (5) 
indicate that new technology raised average com  yields 
1.34 bushels per acre between 1929 and 1962 and by 
1.46 bushels per acre over the period 1949-62. Weather, 
though normal for the total period, gave an average 
yield o f 0.7 bushels above normal for the period 1949- 
62. Heady and Auer (3), in a study of the 1939-1960 
period, concluded that higher fertilizer application and 
variety improvement explained 69 percent of increased 
feed grain yields. Location change, other technological 
improvements, and weather explained the remaining 
yield variance.
From these studies, it appears that (a) most of the 
increase in feed grain yields in recent years can be ex­
plained by new technology and (b ) weather has been 
above “ normal”  over most of the decade 1955-65. In 
projecting yields, it seems reasonable to assume that (a) 
normal weather will prevail over any extended period 
o f time and (b ) technological innovations will continue. 
Com , oats, and barley yields thus are projected to 1980 
on the basis of yield trends for the period 1948-65. 
Grain sorghum yields are projected on the basis of 
trends for the period 1940-1965. The national yield pro­
jections for 1980 are: com , 99.4 bushels per acre; oats, 
59.1 bushels per acre; barley, 48.6 bushels per acre; 
and grain sorghum, 61.8 bushels per acre.
Soybean yields. Yields of soybeans in the United 
States have increased at a rather steady rate since 1940. 
The national yield for soybeans in 1940 was 16.2 bush­
els and 24.6 bushels in 1965, approximately a 50-per­
cent increase. Even the expanding acreage of recent 
years has not greatly affected the yield trend.
Yield projections for soybeans in 1980 are based on 
yields experienced in the 1940-65 period. The 1980 na­
tional yield is projected at 29.3 bushels per acre.
Cotton yields. Cotton yields in the United States 
have shown a sizable increase over the last two decades. 
Much of the increase in the national average yield has 
resulted from  the shift of cotton acreage from  the 
Southeast to the Southwest where per-acre yields are 
higher. Yields have increased at a fairly steady rate 
within each major production area.
The 1980 cotton yields, projected on the basis of 
1945-65 trends, are 754 pounds of cottonlint per acre 
as compared with 532 pounds in 1965. Projected state 
and national yields of all crops included in the study 
are shown in table 3.
Production Costs
Production costs per acre of the 7 crops included 
in the study are based on initial estimates by Egbert (2) 
and U. S. Department of Agriculture data (12). In­
cluded in these costs are charges for machinery and 
power, seed, chemicals, fertilizers, labor inputs, and 
miscellaneous inputs. Land services are not included nor 
are management, selling, purchasing or other similar 
costs included in these estimates.5
Production costs are projected to 1980 by using 
state-by-state data on the aggregate value o f crop pro­
duction for the 7 specified crops, the estimated cash 
expenditures by farmers for all crop production, and 
national price deflators to remove effects o f changes in 
prices paid and received by farmers. These data are 
developed into ratio estimates that measure the rela­
tive cost of producing a specified unit of output. These 
projections are completed in the following manner:
First, the gross value o f production for the 7 crops 
included in the study was summed by states for the 
years 1949-64. T o remove the effect of changes in crop 
prices received by farmers from  the gross value of pro­
duction, these yearly data were deflated by the na­
tional index of prices received for crops. The deflated 
value o f production for the years 1949-64 were then 
indexed by dividing each year’s value by the 1957-59 
average value of crop production. The result was an 
index of gross value o f crop production with 1957-59 =  
100.
Next, cash expenditures for crop production were 
developed by states for 1949-64 by taking total farm 
cash expenditures and deducting livestock purchases 
and feed purchases. T o  remove the effect of changes in 
prices paid by farmers, the remaining cash expenditures 
for crop production for each state were deflated by the
• For a detailed discussion o f the methods used for construction o f these 
initial estimates, see Egbert (2 ).
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national index of prices paid by farmers for items used 
in production. This index was adjusted to remove the 
effect of changes in the prices paid for livestock and 
feed purchases. These deflated cash expenditures were 
then indexed by dividing each year’s expenditures by 
the 1957-59 average expenditure. The result is an index 
of cash expenditures for crops with 1957-59 =  100.
Next, the index o f total crop expenditures for each 
year in a given state was divided by the index of gross 
value of crop production for that year. The resulting 
index is a ratio of deflated production cost per unit of 
output, all measured in index form  with 1957-59 =  100. 
This ratio describes the relationship of production costs
per unit of crop output. If the units o f output from 
each crop acre remained constant over time, this ratio 
index for the years 1949-64 would be adequate to proj­
ect costs per acre o f crop production. Since the gross 
value of production per acre (measured in constant 
prices) has been increasing, however, an additional step 
was necessary. This step was to weight the ratio index 
of production cost per unit o f output by the changing 
number o f units per acre for each crop in each state.
T o complete this final step, state yields of each of 
the 7 major crops were developed into indexes again 
with 1957-59 =  100. These indexes measure the units 
of output per acre for each crop. By multiplying these
Table 3. Yields of major field crops, actual 1965 and projected for 1980.
Wheat Soybeans Com______  Oats Barley Grain sorghum Cotton
Area 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980 1965 1980
(bushels/acre) (pounds/acre)
U .S...................................... 27 2 32.3 24.6 29.3 73.1 99.4 50.2 59.1 43.5 48.6 50.0 61.8 532 754
New York . . . , .......... 36.0 43.6 15.0 19.2 57.0 73.4 55.0 73.0 40.0 47.5 __ __ ; __ __
New Jersey . . , .......... 35.0 41.7 23.5 28.9 68.0 90.8 37.0 44.9 48.0 59.7 — _ __ __
Pennsylvania . . .......... 34.0 39.9 24.0 26.5 65.0 79.4 46.0 60.7 48.0 48.8 — — — —
Ohio ..................... .......... 32.0 40.2 24.5 303 75.0 95.2 56.0 79.4 42.0 41.1 __ __ « _
Indiana ............. .......... 34.0 48.5 28.0 35.4 94.0 116.1 52.0 69.6 38.0 50.2 70.0 87.1 — __
Illinois ................ . .  ..35 .5 49.0 29.0 34.0 92.0 115.2 57.0 69.7 39.0 38.9 64.0 75.1 __ __
Michigan ........... . . . .3 3 .0 45.6 22.0 28.8 62.0 87.9 49.0 65.6 39.0 51.1 __ __ __ _
Wisconsin . . . . . . . .3 2 .4 453 183 19.8 76.0 95.0 61.0 77.4 50.0 55.3 — — — —
Minnesota . . . . _____27.8 31.6 18.5 26.6 61.0 80.3 55.0 64.0 44.0 45.2 _ - _
Iowa ..................... . . . .1 9 .0 30.2 25.5 34.3 82.0 109-2 54.0 63.3 44.0 53.3 67.0 83.2 __ __
Missouri ............. . . .  .27.5 43.7 26.0 30.8 72.0 87.0 36.0 48.7 32.0 41.6 57.0 70.3 575 793
North Dakota . . . . .2 6 .5 25.7 18.0 17.9 37.0 45.6 52.0 60.7 41.0 46.3 « _ __ __ .
South Dakota . . . . .  18.0 19.5 17.0 20.5 39.0 48.0 48.0 48.5 38.0 40.9 30.0 53.2 __ - . .
Nebraska ........... . . . .2 0 .0 29.3 24.0 34.3 67.0 89.9 40.0 45.4 30.0 34.8 54.5 78.5 __ __
Kansas ................ . . . .2 4 .0 30.0 20.0 23.3 59.0 76.4 32.0 40.8 26.5 35.9 45.0 53.4 — —
Delaware ........... . . .  .36.0 40.0 25.0 29.6 75.0 86.4 38.5 28.6 43.0 58.1
Maryland ........... . . . .3 3 .0 36.5 27.0 32.3 74.0 84.0 46.5 57.1 43.0 51.8 . _ _ . . -
Virginia ............. . . .  .30.0 36.2 20.5 25.0 68.0 71.9 43.0 40.7 43.0 58.7 42.0 47.6 298 367
West Virginia . . .  ..29 .0 34.7 — — 50.0 57.5 39.0 52.2 41.0 46.9 __ . __
North Carolina . . . .2 9 .0 36.5 24.5 34.2 70.0 90.5 43.0 44.8 38.0 49.1 48.0 31.4 286 423
South Carolina . . . .2 7 .0 34.2 22.5 30.1 56.0 73.1 38.0 45.6 35.0 47.9 30.0 36.8 480 527
Georgia ............. . . .  .29.0 39.0 20.5 26.5 51.0 71.0 41.0 56.8 31.0 49.3 34.0 37.3 460 629
Florida ................ ----  — — 26.0 28.2 44.0 64.4 38.0 54.0 — — — — 313 489
Kentucky ........... . . . .3 2 .0 40.3 24.0 31.2 69.0 89.8 37.0 52.0 34.0 44.2 40.0 54.9 _
Tennessee . . .  . . . .  .28.0 35.7 23.5 31.3 52.0 68.6 39.0 48.6 28.0 39.0 41.0 52.4 634 836
Alabama ; . .  . . . . . .2 6 .0 35.1 23.0 34.0 44.0 58,9 34.0 46.0 — __ 26.0 33.7 490 632
Mississippi . . . . . . . . 2 8 . 0 30.1 22.5 28.3 40.0 55.3 40.0 54.0 — _ 35.0 45.2 691 930
Arkansas ........... . . . . 2 6 . 0 44.1 21.5 26.3 37.0 49.1 50.0 68.9 30.0 39.9 35.0 39.9 611 817
Louisiana ........... . . .  .21.0 35.5 21.5 31.2 35.0 48.0 27.0 41.5 — __ 35.0 40.0 553 775
Oklahoma . . . . . . .  .28.0 29.8 15.5 24.4 34.0 47.6 34.0 40.2 31.0 36.1 37.0 41.2 300 448
Texas ................... . . . . 2 2 . 5 24.6 28.0 32.4 33.0 45.1 25.0 31.0 19.0 28.9 52.0 62.1 408 583
Montana ........... . . . . 2 5 . 6 25.9 — — 60.Ö 100.3 44.0 44.9 39.0 35.7
Idaho ................... . . . . 4 4 . 9 47.9 — — 78.0 112.7 57.0 68.2 52.0 53.0
Wyoming . . .  . . . . . 1 2 . 8 21.8 — — 55.0 112.0 39.0 43.5 43.0 47.0
Colorado ........... . . . . 1 5 . 7 18.6 — — 70.0 I I  1.3 38.0 49.0 39.5 43.8 35.5 39.1
New Mexico . . . . . . 2 4 . 5 27.0 — — 55.0 84.5 37.0 61.0 46.0 73.6 65.0 76.7 699 960Arizona ............. . . . . 4 6 . 0 61.6 — — 27.0 39.9 42.0 55.4 73.0 94.3 70.0 89.9 1,066 1,330Utah ..................... . . . . 3 2 . 3 27.4 — — 71.0 97.4 55.0 59.4 60.0 61.9
Washington . . .  .40.0 46.4 — — 75.0 129.0 54.0 55.1 49.0 56.1
Oregon ............. . . . . 3 7 . 4 43.9 — — 74.0 111.9 50.0 69.9 46.0 49.0
California . . . . . . . . 2 6 . 5 34.2 — — 84.0 129.3 44.0 53.7 51.0 72.0 73.0 97.9 1,126 1,314
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per-acre crop output indexes by the ratio indexes of 
production costs per unit o f output, an index of costs 
o f production per acre of each crop results. Completing 
this step for each year in the period 1949-64, provides a 
time series index of production costs on which to proj­
ect actual costs of production to 1980.
Projected Levels of Commodity Demand
The aggregate level of demand for agricultural com -
Table 4. Estimated per-capita consumption rates and total quan­
tities consumed of specified livestock, grain and fiber 
products for 1980 with 1964 estimates for comparison.
per-capita consumption Total quantity required
Commodity 1964 1980* I964b 1980
(lbs.') (mill., lbs.)
Livestock Products
Beef and veal ........... 183.8 203.5 34,998.9 49,524.8
Pork ................................ 107.5 97.0 20,469.4 23,606.4
Lamb and mutton . 8.6 7.2 1,637.6 1,752.2
Broilers ........................... 31.2 50.2 5,940.9 12,216.9
Turkeys ........................... 7.2 11.8 1,371.0 2,871.7
Dairy Products . . . . 628.0 570.0 119,579.7 138,718.0
(milk equivalent)
Eggs (number) . . . 314.0 290.0 59,789.7 70,575.8
Grain Products
Wheat ........................... 160.0 142.8 30,608.0 27,191.0
Corn ........................ ...... 53.0 51.1 10,091.9 9,730.1
Oats ................................ 7.8 8.0 1.485.2 1,523.3
B a r le y ........... .................. 1.4 l . l 266,6 209.5
Fiber Products 
Cotton ........................... 22.1 21.6
(thousand bah 
4,245.2
es)
5,250.0
• Per-capita consumption estimates for livestock products are taken 
from R. F. Daly and A . C . Egbert. A  look ahead for food and 
agriculture. Agr. Econ. Res. 18:1-19 [and unpublished statistical 
supplement (m im eo.)]. Econ. Res. Serv., U.S. Dept. A g r. 1966, but 
are converted into lbs. of liveweight meat.
b A  48-state population of 190,413,000 was used for 1964 estimates.
Table 5. Feed-conversion rates for feed grains and oilmeals for 
various classes of livestock, projected to 1980 with 1964 
estimates for comparison.
Oilmeals required Feed grains required
1964 1980 1964 1980
(lbs. of feed units)*
Beef and veal ...................244.5 315.5 1,302.2 1,417.0
Porkb ............. / ............... ..26 4 .0  311.8 4,666.0 4,763.6
Lamb and mutton . . . . 658 . 1  570.9 966.1 927.5
Dairy cattle .....................  51.8 63.7 322.4 316.6
Turkeys .......................    c e 2,626.3 2,451.4
Hens and p u lle ts ........... c c 296.9 234.2
Broilers ............   c c 1,751.9 1,482.0
•Quantities are number of feed units per 1,000 lbs. of meat for 
beef, pork, lamb, turkeys, and broilers; for dairy cattle, per 1,000 
lbs. of milk; and for hens and pullets, per 1,000 eggs. A  feed unit 
is defined as equivalent in feeding value to a pound of corn. 
b Oilmeal and feedgrain requirements per 100 lbs. of pork have in­
creased over the last decade as confinement feeding has reduced 
the use of pasture for hogs. Also, lower prices for these feeds rela­
tive to pork prices have encouraged heavier feed rates and more 
rapid marketings. Even though the increase in oilmeals as required 
appears high, in 1961 it is estimated to have required 346.1 
pounds of oilmeals per 1000 lbs. of pork. Since this parameter has 
such large variation, projections over time are subject to consider­
able error.
e Not estimated by individual class of poultry.
modities in the United States is made up of two major 
components: domestic utilization and export utilization.
Domestic utilization. Projected levels of United 
States domestic demand are based on state population 
estimates for 1980 published by the Commerce Depart­
ment (17) and consumption projections for major agri­
cultural commodities published by Daly and Egbert 
(1). Since the study included 31 consuming regions, 
delineated on the basis of state boundaries, it was nec­
essary to break the national projections down by states. 
The national estimates were thus adjusted to a state 
basis from published regional indexes o f per-capita con­
sumption of the individual commodity groups (7). The 
resulting estimates take into account differences in 
levels of income and eating habits among regions of the 
United States. The projected 1980 per-capita consump­
tion estimates for livestock and livestock products and 
the levels o f domestic consumption are shown in table 4.
The 1980 per-capita and total-demand levels in­
clude estimates for each major class of livestock. The 
total quantities o f grain required in 1980 consider proj­
ected levels o f livestock consumptions by consuming 
regions.
T o estimate required quantities o f grain and oilseed 
crops for each class of livestock, estimates of feed con­
version rates were projected to 1980. These conversion 
rates are presented in table 5 and the quantities of feed 
grains and oilmeals required for livestock production in 
1980 are reported in table 6. The sum of grain fed to 
livestock and the quantities used directly in human con­
sumption provides estimates of total domestic demand 
for grains in 1980.
Estimates o f export demand. Export demand is 
projected to 1980 for 4 major categories of commod­
ities: wheat, feed grains, oilmeal, and cottonlint. Two 
types of export programs are assumed for the study. 
Under one, the government continues the present policy 
o f subsidizing exports with the quantity varying with 
world requirements and the magnitude of export sub-
Table 6. Domestic feed demand for feed grains and oilmeals by 
class of livestock for 1964 and projected quantities re­
quired for 1980.
Class of Oilmeal required Feed grain required
Livestock 1964 1980 1964 1980
Beef & veal . 4,135.8
(thousands of tons of feed units)* 
4,968.1 22,019.6 28,632.4
Pork ............. . 2,481.4 3,702.0 43,890.0 56,526.9
Lamb and 
mutton . . 435.0 707.4 638.6 856.8
Dairy cattle . 3,263.8 4,416.9 20,318.2 21,808.3
All Poultry . 7,780.0 7,792.1 20,430.2 20,778.8
Eggs . . . b b 9,571.6 8,332.6
Broilers . b b 8,368.9 8,960.8
Turkeys . b b 2,489.7 3,485.4
Horses and 
mules . . c c 2,888.8 2,500.0
Other ........... . 674.0 700.0 5,843.4 6,000.0
Total ............. . 18,770.0 22,286.5 116,028.5 137,103.2
* A  ton of feed units is equivalent in feeding value to a ton of corn. 
b Not estimated by individual class of poultry. 
c Not estimated.
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sidies. Under the other program used, the government 
terminates programs of export expansion and world 
demand alone determines the movement of grain into 
export channels.
Three levels o f exports are projected to 1980 under 
the policy of subsidizing exports. Under level 1, 1980 
projected exports are at the 1965-66 levels. Under level 
2, they increase at the 1950-65 trend and are well above 
the 1965-66 level. Under level 3, we simply assume that 
exports are as large as allowed if all cropland now 
diverted from production is returned to crops, yields 
follow the trends to 1980 just outlined, and domestic 
demand is first met. Quantities of each major com ­
modity for each level of demand are shown in table 7.
Under a fourth level o f exports projected for 1980, 
government programs of export expansion are term­
inated and commercial export demand remains. T o 
estimate 1980 commercial exports (level 4 ), a trend 
level of exports for each commodity is first projected to 
1980. This trend level of exports projects quantities for 
both commercial sales and sales under government pro­
grams. Commercial exports in 1980 are then assumed 
to make up the same proportion o f this total export 
demand as in 1964 when commercial export sales were 
43 percent of total wheat exports, 90 percent of total 
feed grain exports, 99 percent of total oilmeal exports, 
and 79 percent of total cotton exports. Export level 4 
(table 7) presents estimates of the quantities o f wheat, 
feed grains, oilmeals, and cotton moving without sub­
sidy in 1980.
Policy Models Analyzed
In addition to four different levels o f exports, the 
study includes four alternative types of farm programs. 
The different farm programs are:
Free markets. The first policy alternative is one 
simulating a free market and assumes that most or all 
institutional restraints are removed from crop produc­
tion. All acreage restrictions except cotton quotas are 
removed.6 Cotton quotas are set at a level equal to the 
average acreage grown in each region of the United 
States between 1950 and 1960. Exports are set at ap­
proximately 1965 levels (level :t). This model assumes 
that production is freed from all restraints by counties 
and states so that it is distributed over the 144 pro­
6 Cotton quotas are com pletely rem oved in the third free-m arket m odel to 
measure the contrast o f this type o f policy.
ducing regions of the model in a manner to minimize 
costs in meeting domestic demand and exports. This is 
the pattern expected in the long run under competition 
and free-market prices. This pattern of production, as 
those which follow, also could be attained by farm pro­
grams designed for this purpose.
The second free-market model also assumes produc­
tion restraints only on cotton, but export levels are 
raised to the projected-1980 trend export level (level 
2) based on the rate of increase over the last 15 years.
The third free-market model eliminates restraints on 
cotton production. Cotton and other crops are produced 
in the regions of minimum cost without regard to his­
torical patterns of production. The projected trend level 
of exports (level 2) is again used for this model.
The fourth free-market model is based on maximum 
levels of exports (level 3) possible in 1980 after proj­
ected domestic demand levels are met. As for the other 
three models termed “ free market”  (but which also 
could be simulated by farm programs designed for this 
purpose), the production pattern for crops including 
cotton is distributed among 144 regions to allow min­
imum resource inputs or costs to attain specified output 
levels. Hence, production is distributed to form  a pat­
tern by regions based on comparative advantage in 
technology, climate, location, and resources.
Feed-grain program. The second type o f farm pro­
gram analyzed assumes that voluntary land retirement 
programs for wheat, feed grains, and cotton continue. 
Farmers are assumed to retire enough land to just bal­
ance output with domestic and foreign demand to main­
tain prices at approximately their present real level. 
The trend level of exports (level 2) is used. This pro­
gram allows land to be retired from  production in a 
manner to minimize both the costs of crop production 
and land retirement programs.
Acreage quotas. An alternative to voluntary output 
control programs is mandatory acreage quotas. Hence, 
the next farm program assumes trend level o f exports 
(level 2) and acreage quotas in each region for wheat, 
feed grains, and cotton. Soybeans are produced on land 
that acreage quotas free from other crops if economical­
ly and agronomically feasible. This model analyzes the 
economic costs involved in controlling production with 
acreage quotas compared with the previous voluntary 
programs or free-market models studied.
As under previous models, costs o f producing the
Table 7. Demand levels for major grain commodities and cotton lint, actual 1965 and projected levels for 1980.
Actual level 1965 Projected utilization for 1980
Domestic Export Domestic Alternative export levels for 1980
Commodity use Level 1 Level 2 Level 3 Level 4
Wheat (mill, bu.) ............. . . . 587 . 0 867.0 720.0* 857.0 1,302.0 2,157.0 560.0
Feed Grains'* (mill, tons) . . .130 . 0 29.0 154.0 29.0 40.0 70.0 36.0
Oilmeals* (mill, tons) . . . . . .  17.0 11.0 20.0 11.0 24.0 37.0 17.0
Cotton (mill, bales) . . . . . . .  9.5 3.0 10.5 4.0 6.0 6.8 4.7
* Not including wheat used for feed. 
b Feed grains are measured in tons of corn equivalent.
'O ilm eals are measured in tons of soybean equivalent although demand is supplied by both soybeans and cottonseed.
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specified level of output are minimized. But in this 
model the costs are minimized within a smaller land 
base in each region for the crops included. Thus, the 
model simulates a program for major field crops similar 
to tobacco programs of recent years. Quotas or acreage 
allotments are reduced in all regions to lessen total out­
put. By reducing the acreage available in regions with 
a comparative advantage, other less advantageous re­
gions continue production or are encouraged to return 
to production.
Acreage quotas and unsubsidized exports. The last 
program examines the effect of terminating government 
programs o f export expansion. In addition to acreage 
quotas, exports based for 1980 are set equal to the com- 
merical export demand (level 4 ). The program includes 
an estimate of the quantities o f wheat, feed grains, oil- 
meals, and cotton, which might be exported if govern­
ment subsidies are terminated.
EMPIRICAL RESULTS
For each o f the 7 alternative farm policy models 
analyzed in the following sections, the basic parameters 
are total available crop acres, yields of major crops, a 
specified set o f demands for domestic and export use, 
crop production costs, and transportation costs. Each 
of the models supposes that the national parameters 
affecting agriculture in 1980 are: domestic population 
is 243.4 million persons, food consumption rates per 
capita continue increasing at recent rates, livestock- 
feed conversion efficiency continues to change at rates 
established since 1940, crop yields and production costs 
per acre follow  trends established since the end of W orld 
W ar II.
For each model, a set of least-cost spatially located 
state and regional crop acreages are determined. Also, 
a set of programmed equilibrium prices, based on 
variable production and transportation costs, are de­
rived for each commodity in each demand region. If 
land for crops represents a scarce factor as a result of 
all cropland being used, land rent results in the partic­
ular region. These land rents are also determined for 
each model. Since the cost of transporting commodities 
from  producing regions to final demand regions enters 
into the programmed prices of commodities, graphic 
summaries of quantities transported are presented for 
some models.
For each model, a set o f regional and national labor 
requirements are specified for 1980. These projected 
man-hour requirements are considered a conservative 
set of estimates because they are based on past trends 
in labor use. Man-hour requirements decrease with 
time, but the projected downtrend will be too modest 
if adoption rates of labor-saving technology increase.
Finally, capital requirements for land and buildings, 
machinery and equipment, and livestock inventories are 
specified for each of the models. Labor and capital 
values are given for the 10 farm production regions of 
the United States.
Simulated Free Markets
T o provide a bench mark for the study, four models 
are discussed that incorporate various degrees o f a free 
market along with various levels o f exports.
Model A : Free Markets, Cotton Quotas, and 1965-Level Exports 
in 1980
W ith free markets, cotton quotas, and 1965 export 
levels describing the farm economy of 1980, wheat pro­
duction requires 59.7 million acres of cropland, feed 
grains require 73.9 million acres, soybeans use 29.3 
million acres, cotton 10.0 million acres, and 78.4 million 
acres o f cropland are idle. Land resources are in sub­
stantial surplus, and a large amount of excess capacity 
exists for this level o f demand in 1980.
State, regional, and national acreages of each crop 
for this level o f demand are presented in table 8. Acre­
ages are presented for the 10 farm-production regions 
indicated previously in fig. 3. In addition, the acres of 
idle land or excess capacity for each region are shown 
in the right-hand column.
W ith a constant level of exports and an increase in 
domestic demand, wheat acreages for 1980 show a siz­
able increase over 1966 acreages. In contrast to wheat, 
feed grain acreages show a large decline, requiring only 
73.9 million acres of cropland compared with 97.8 mil­
lion acres in 1966. Soybean acreage declines as exports 
are assumed to level off. Increases in soybean yields, 
along with only a modest increase in domestic use of 
oilmeals, require fewer acres of cropland for soybeans. 
Cotton acreage increases compared with 1966. Cotton 
production continues to shift toward the Southwest, 
with the Southern Plains increasing acreage. The South­
east shows a significant decline in cotton acreage com­
pared with 1966.
Idle land or excess capacity increases to 78.4 million 
acres with this level o f demand and competitive market 
model. In the Northern Plains, excess capacity doubles 
from 1966 levels. Acres o f idle capacity also increase 
from  1966 levels in the Delta states. W ith this level of. 
demand, there is a large amount o f excess capacity in 
the farm economy as indicated by the 78.4 million acres 
of cropland that remain unused when demand levels are 
met. W ith the free-market economy as simulated here, 
substantial concentration of idle land would result. Par­
ticular regions of the United States with large acreages 
o f marginal cropland would be severely affected by the 
concentrated idling o f crop acres o f this magnitude. In 
fig. 4, the proportion o f total cropland idled is indicated 
for each o f the 144 producing regions of the model. As 
is evident, regions in the Southeast generally show a 
high proportion o f cropland idled. The Northern Plains 
also show a high proportion of cropland unused for 
crops under this level o f demand. These regions would 
substantially reduce their agricultural plant under a 
free-market economy as simulated in this particular 
model. The result o f such large excess capacity would 
be severe adjustments not only for direct agricultural
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interests but also for the adjacent rural businesses 
located in and dependent upon the rural farm sector.
Labor requirements for this model are presented in 
table 9. For the United States, the projected total quan­
tity of labor for farm work in 1980 is about 34 percent 
less than the man-hours o f labor used for farm work in 
1965. Labor required for crops falls 35 percent, and 
labor for livestock decreases by 28 percent. Lower over­
head labor requirements also account for some of the 
decrease in total man-hours. The quantity o f labor re­
quired for this level o f demand is not substantially dif­
ferent from  other levels of demand as a review o f the 
additional models will indicate.
On a regional basis, the Delta region would decrease 
man-hours used by about 53 percent. The Pacific re­
gion has the smallest decrease, 18 percent. In terms of
regional groupings, the Southern Plains, Mountain, and 
Pacific regions each indicate approximately a 20 per­
cent decrease in labor required. The Northeast, Lake 
States, Com  Belt, and Northern Plains indicate approx­
imately a 30 to 35 percent decrease, but the Appalac­
hian, Southeast, and Delta regions indicate a 40 percent 
or more decrease in man-hours of labor. Over-all, the 
quantity of labor in agriculture is expected to decline 
over one-third by 1980 for this level of demand.
The third major resource requirement analyzed is 
fixed capital inputs. For the United States, as a whole, 
capital requirements for the major inputs listed in table 
10 are expected to increase by approximately 24 per­
cent between 1965 and 1980 if exports are constant but 
domestic demand increases. Even under this level of 
demand, large increases (above 40 percent) will take
Table 8. Acreages of major crops and unused land by states and regions of the United States, actual 1966 and projected 1980 under a 
free market, with acreage quotas and 1965 level exports in 1980 (model A ).
State
or Wheat Feed grains Soybeans Cotton Idle land
region 1966 1980 1966 1980 1966 1980 1966 1980 1966 1980
United States . . .  .49,867 59,672 97,800 73,858
( th*
36,546
ousands of 
29,282
acres)
9,552 10,011 59,869 78,449
Northeast . . . . . . .  760 2,045 2,941 2,485 408 61 0 0 1,350 1,119
Lake States . . . . . .  1,605 3,303 13,725 11,607 4,021 1,481 0 0 5,691 8,318
Mich................... . . .  762 97 1,991 1,069 480 1 0 0 1,202 3,394
W ise..................... 44 615 3,611 1,732 185 30 0 0 1,065 2,520
Minn. ................ . .  799 2,591 8,123 8,806 3,356 1,450 0 0 3,424 2,404
Com Belt .......... . . 4,940 6,053 35,993 27,985 19,212 18,437 191 3 10,719 17,829
O h io .................. . . .  1,183 0 3,772 1,433 2,105 7 0 0 1,250 6,625
Ind......................... , . .  1,014 1,417 5,461 7,773 2,814 2,215 0 0 1,469 418
Ill............................ . . .  1,488 1,841 11,374 9,587 5,941 6,947 1 0 1,720 963
Iowa .................. 45 868 12,088 7,680 4,996 4,234 0 0 3,467 7,570
Mo.......................... . .  1,210 1,927 3,298 1,513 3,356 5,034 190 3 2,813 2,253
N. Plains ............. . .21,876 13,283 21,452 14,238 2,244 3,443 0 0 13,805 29,749
N. D.................... . . .  6,572 564 5,046 1,938 236 56 0 0 3,529 13,167
S. D..................... . . .  2,153 568 5,425 2,868 346 0 0 0 2,622 7,092
Nebr....................., . .  2,891 3,645 6,706 3,487 745 827 0 0 3,560 6,286
Kans...................... . . 10,260 8,505 4,275 5,945 917 2,560 0 0 4,094 3,203
Appalachian . . . . .  637 1,045 4,302 4,908 2,459 634 529 670 3,654 4,395
Va........................... 145 755 594 952 355 44 6 0 324 0
W . Va................. 17 30 72 169 0 0 0 0 59 0
N. C .................... . .  165 127 1,614 2,338 923 5 155 6 1,162 1,356
Ken........................ 170 48 1,176 906 310 2 3 7 975 1,614
Tenn...................... 140 85 846 543 871 583 365 657 1,134 1,426
Southeast ........... 205 240 3,260 4,109 1,540 522 1,263 32 5,327 6,581
S. C ..................... 58 234 502 1,785 879 521 305 0 1,198 759
G o ......................... 65 6 1,489 2,288 301 1 380 32 2,184 1,796
Fla.......................... 23 0 359 36 80 0 14 0 450 874
A la ......................... 59 0 910 0 280 0 564 0 1,495 3,152
Delta ....... .............. 642 4 959 380 6,396 4,247 2,215 411 2,401 6,222
Miss. ............. 220 0 519 59 1,797 152 993 159 1,154 3,870
Lo........................... 55 0 217 116 871 1 357 82 467 1,501
Ark......................... . .  367 4 223 205 3,728 4,094 865 169 780 851
S. Plains ............. . .  7,929 15,059 7,902 4,331 266 456 4,348 7,962 11,048 2,903
Okla. ................ . .  4,700 5,253 1,053 1,103 143 202 380 998 2,164 1,287
Texas . . . . . . . . .  3,229 9,807 6,849 3,228 123 254 . 3,968 6,964 8,884 1,616
Mountain ............. . .  7,965 12,673 4,244 2,381 0 0 388 48 4,616 1,332
Mont..................... . .  3,745 5,945 1,850 82 0 0 0 0 823 643
Idaho ................ 994 2,143 628 212 0 0 0 0 352 0
W yo...................... 239 570 173 122 0 0 0 0 138 4
Colo...................... . .  2,570 2,983 803 945 0 0 0 0 1,800 430N.M.-Ariz. . . . 170 509 611 935 0 0 386 48 1,263 255
Utah-Nev. . . . 247 524 179 85 0 0 2 0 240 0
Pacific .................. . .  .3,308 5,967 3,022 1,434 0 0 618 884 1,258 0Wash.................... . .  2,266 3,128 477 90 0 0 0 0 336 0O re........................ 772 1,177 550 441 0 0 0 0 232 0C a lif..................... 270 1,662 1,995 903 0 0 618 884 690 0
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Table 9. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs under a free market, with acreage 
quotas for cotton and 1965-level exports in 1980 model 
A ).
Table 10. Capital requirements in 1980 for major categories of 
inputs under a free market with acreage quotas for cot­
ton and 1965-level exports in 1980 (model A ).
Percent- All farmwork* A ll livestock All crops
Region Percent­
age Change Total Capital Proiected 1980 va
age change 
all
farmwork
Region 1965-1980 1965 1980 1965 1980 1965 1980
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
Equip-
Live­
stock
Inven­
tories
(percent­
age)
ment
{ mill, man-hours) (mill, dollars)
United States . .  .-33.6 7,976 5,299 3,066 2,210 3,798 2,479 United States . —j—24.4 198,890 247,340 187,273 38,348 21,719
Northeast . . . . .  .-35.9 627 402 314 202 226 154 Northeast ..- j-15 .0 10,924 12,567 7,864 3,512 1,191
Lake States . .  .-30.2 849 593 452 320 284 210 Lake States . —|—28.6 16,065 20,664 12,947 5,521 2,196
Corn Belt . . . .  .-36.6 1,309 803 658 474 448 248 Corn Belt . .- j-  5.9 45,044 47,708 33,923 8,902 4,883
N. Plains . . . . .  .-34.0 630 416 290 225 240 134 N. Plains . . .  —j—24.6 23,043 38,721 19,059 6,064 3,598
Appalachian . .-38.3 1,157 714 341 226 658 407 Appalachian —j~ 13.7 15,022 17,075 12,096 3,614 1,365
Southeast . . . .  .-41.1 801 472 219 169 484 257 Southeast . . - j-11.0 12,597 13,984 11,889 969 1,126
Delta States . .  .-52.9 594 280 179 135 340 118 Delta States —j— 15.2 9,191 10,587 8,387 1,335 865
S. Plains . . . . . .-23.4 709 543 247 156 353 315 S. Plains . . .+ 4 0 .0 24,154 33,825 28,694 2,906 2,225
Mountain . . . - 2 I . 5 470 369 174 143 230 183 Mountain . . .  -f-45.7 16,989 24,747 19,531 2,698 2,518
Pacific . . . . . .  .-18.1 830 680 192 160 535 453 25,862 37,462 32,883 2,827 1,752
*A II farmwork 
overhead.
includes man-hours used on crops, livestock, and
I I O - 2 4 . 9 %
Fig. 4. Proportion of total cropland unused in each of the 144 crop producing regions for maior crops under a free market model with 
1965 level exports in 1980.
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place in the Southern Plains, Mountain, and Pacific 
regions. The Com  Belt shows the least change, an 
indication of the large proportion o f land in farms used 
for the specified crops in the model and the low level 
of feed grain prices that result from  this level of 
demand. For individual categories, land and building 
values are projected to increase 17 percent between 
1965 and 1980 (valued in constant 1965 dollars). The 
value of machinery and equipment is projected to in­
crease by 52 percent and livestock inventories by 56 
percent under this model.
Programmed prices resulting from  this level of de­
mand and type of economy are presented in table 11. 
It is obvious that this level of demand results in a low 
level of programmed commodity prices. At the national 
level, wheat price would be $1.11 in 1980. Feed grain 
price for com  equivalent is $.69 per bushel. Other crop 
prices are also below those received by farmers in 1965.
Besides programmed crop prices, table 11 includes 
the programmed rents for cropland in each region. 
These rents result from  the scarcity of either additional 
acres of cropland on which to grow crops or from the 
lack of acreage quotas that allow a crop to be grown. 
Under the programming model used here, the value of 
rent represents the opportunity cost of an additional 
unit of cropland. For example, in the Appalachian re­
gion, an additional acre of cropland would lower the 
total cost o f producing the specified level o f demand 
by $1.12. An additional unit of cotton quota would 
lower total costs by $1.19 and together total cost of 
cotton production could be lowered by $2.31 for each 
additional acre of cropland and cotton quota. Since 
there is a restraint preventing additional acres of cotton 
in this region, a rent o f $2.31 per acre occurs on the 
available acres of cotton land with quota.
The Pacific regions show the largest programmed 
rents. These are caused by the small acreages o f land 
available for major field crop production in this region. 
The limited acreages of land result in large quantities 
of grains being shipped into these regions, and the re­
sulting higher programmed price provides a rent to the 
acres of locally raised grains.
One other aspect of the linear programming model 
that simulates reality is the transportation activities that 
allow for movement o f major grain and oilmeal com ­
modities. This phase o f the model allows for crop pro­
duction to locate in one region, but the grain to be 
utilized in another region. Thus, both the cost of pro­
ducing and moving the commodity to its final demand 
point is minimized. Fig. 5 portrays the quantity of 
wheat moving from  surplus-producing regions to deficit- 
demand regions. At the specified levels o f demand for 
this model, only a small quantity o f wheat moves be­
tween regions. Many states are self-sufficient. The 
Great Plains states show some out-movement primarily 
to export markets. Montana and Idaho also produce 
and ship quantities o f wheat, mainly for feed, into 
Washington and Oregon. The states with large deficits 
— Texas, Louisiana, and Mississippi— are mainly export­
ing ports and funnel wheat into world markets.
Wheat for feed increases under these conditions of 
demand compared with 1965 when an estimated 155 
million bushels o f wheat were used for feed. Under this 
model, with similar levels of exports but different levels 
of wheat production technology and a different type 
farm program, 375 million bushels o f wheat are in­
dicated for feed in 1980. Most o f this wheat is fed in 
the Far West.
Feed grain flows are shown in fig. 6. Many states 
satisfy their own needs at the specified demand level. 
The surplus com  states o f Iowa, Illinois, and Indiana 
shipped com  through ports mainly in Wisconsin, Louis­
iana, and Mississippi for the export market. Nebraska, 
Kansas, and Colorado also have out-movement of feed 
grains, mainly grain sorghum, which moves to Utah, 
Nevada, and California. A  total of 1.8 billion bushels 
of feed grains (measured in bushels o f corn) is trans­
ported among regions with this model.
Fig. 7 shows the movement o f oilmeals from  surplus- 
producing regions to deficit-demand regions. The Com
Table II .  Programmed prices of major crops and programmed rents per acre by farm production region for a free market with 1965- 
level exports in 1980 (model A ).
Region Wheat Feed grains Soybeans Cotton*
Total
crop
rent
Source
crop­
land
of rent 
acreage 
quotas1965 1980 1965 1980 1965 1980 1965 1980
(dollars per bushel) (cents per lb.) (dollars per acre)
United States . . . . ..........1.34 l . l l 1.10 0.69 2.49 1.13 28.0 25.9 — _ _
Northeast ............. _____ 1.35 1.35 1.30 0.86 2.43 1.24 — — 6.29 6.29 0
Lake States . . . . . . . .  1.43 0.97 1.01 0.57 2.49 1.04 — — 3.19 3.19 0
Corn B e l t ............. . . . . 1 . 3 5 0.97 1.08 0.47 2.50 0.92 — — 3.77 3.77 0
N. Plains ............. . . . .  1.36 0.67 1.13 0.55 2.35 1.03 — — 2.51 2.51 0
Appalachian . . . ..........1.38 1.32 1.24 0.83 2.44 1.17 — — 2.31 1.12 1.19
Southeast ............. . . . .  1.42 1.40 1.24 0.91 2.49 l . l l — — 0.08 0.08 0
Delta States . . . . . . . .  1.29 1.37 1.27 0.86 2 ¿50 1.08 — — 1.31 0.83 0.49
S. Plains ................ . . . .  1.34 1.20 1.25 0.61 2.28 0.83 — — 22.80 8.32 13.76
Mountain ............. . . . .  1.26 1.04 1.28 0.83 — 1.32 — — 7.28 7.22 0.06
Pacific ................... 1.13 1.44 1.06 — 1.44 — — 24.61 23.37 1.24
* Regional prices were not calculated for cotton.
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Fig. 5. Flows of wheat under a free market with cotton quotas and 1965 level exports. A t third level of demand, little wheat is trans­
ported from surplus to deficit states. A  total of 375 million bushels of wheat is fed to livestock as the least cost method of sup­
plying concentrates for livestock feeding. A ll quantities shown are thousands of bushels of wheat.
Fig. 6. Flows of feed grains under a free market with cotton quotas and 1965 level exports. A t this level of demand only a few s| a^x 
supply surplus quantities o ffe e d  grains to other states. California shows large quantities (measured in thousands of bushels o 
corn equivalent) of feed grains flowing into the state, both for livestock feeding and shipment abroad.
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Fig. 7. Flows of oilmeals under a free market with cotton quotas and 1965 level exports. Oilmeals are produced in surplus in two main 
regions: The Corn Belt produces soybeans for shipment to other states for domestic and export purposes; and the Southern 
Plains produce excess quantities of cottonseed which at present are mainly used for domestic purposes. A ll quantities are meas­
ured in thousands of bushels of soybeans.
Belt states of Iowa, Illinois, and Missouri, along with 
Arkansas, Tennessee, and Kentucky export oilmeals. 
Kansas also exports some soybeans, and Texas and Ok­
lahoma export cottonseed to other states. All other 
states import oilmeals either for livestock feed or to 
move through their port facilities into foreign markets.
Model B: Free Markets, Cotton Quotas, and Trend-Level Exports 
in 1980
Except for a higher level of exports, this model, with 
free markets, cotton quotas, and trend-level exports, is 
the same as the previous one. Wheat exports are in­
creased to 1.3 billion bushels, feed grains to 40 million 
tons, oilmeals to 24 million tons, and exports of cotton 
total 6.0 million bales. Crop production is allocated un­
der least-cost criteria except for cotton, which has ac­
reage quotas. Total costs of crop production for grain 
and oilmeals are minimized for this level of output.
W ith the higher level of exports, cropland use would 
increase. T o satisfy domestic needs for wheat of 720 mil­
lion bushels, feed demand of 241 million bushels, and 
an export demand of 1,302 million bushels requires a 
total o f 69.5 million acres with 1980 levels of produc­
tion technology (table 12).
Feed grain acreage increases from  the previous 
model, but is still below 1966 even though total tons 
produced increased from  158 million tons to 195 million 
tons, 24 percent. Almost all regions show a decrease; 
the Corn Belt almost 5 million acres, the Northern
Plains about 4 million acres, and the Southern Plains 
about 4 million acres. Other regions show smaller shifts.
Soybean acreage increases from  36.5 million acres 
in 1966 to 42.5 million acres in 1980 with the increased 
level of demand. The total quantity o f oilmeals pro­
duced (measured in tons of soybeans) increases from 
28 million tons to 44 million tons o f which 24 million 
tons are exported in 1980. Oilmeals include both soy­
beans and cottonseed; consequently, part o f this demand 
is supplied by cottonseed. The largest increase in soy­
bean acreage shows up in the Com  Belt.
Cotton acreage increases to 11.3 million acres with 
a total of 16.5 million bales. Both the Southern Plains 
and Pacific indicate increases, and the Southeast and 
Delta regions decreases. The shifts are smaller because 
acreage quotas on cotton are retained in this model. 
The full impact of unimpeded shifts in cotton produc­
tion is analyzed in the next model.
Excess capacity is still large for the farm economy 
of 1980 simulated by this model. Although exports in­
crease by sizable amounts, about 47.0 million acres of 
cropland remain unused after domestic and export 
demands are satisfied. Acreage of idle land of this mag­
nitude indicates a long-term overcapacity in terms of 
excess acres of cropland. Also, a shift to a free-market 
economy would cause substantial shifts in the location 
of projected 1980 idle acres compared with 1966 idle 
acres. The Northern Plains increases idle land by 9 
million acres even though total wheat acreage for the
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U.S. increases.7 The Delta region also shows increased 
idle land. The Southern Plains and Mountain states, 
by contrast, decrease idle land 8.4 and 3.9 million acres, 
respectively. The Corn Belt also shows less idle land 
under the competitive pressures of this model.
As indicated in table 13, labor man-hours required 
for this level of demand are 32 percent lower compared 
with 1965. The largest decrease is in the Delta states 
where nearly 43 percent fewer man-hours are required 
for agricultural production. Although this decrease is 
large, it is 10 percent smaller than under M odel A, 
which assumed 1965 level exports. The Pacific region
7 One qualification should be made o f these results. Transportation rates 
for grains have recently been substantially reduced from  the Northern 
Plains states to  m ajor term inal and G ulf markets. _ These transportation 
rates are o f significance in determ ining' the location o f production of 
wheat, and could cause less idle land in the Northern Plains than is 
indicated with these m odels. Transportation costs in  these m odels are 
based on data prior to the reduction in rates.
shows the smallest decrease in man-hours o f farm work, 
18.1 percent. The Mountain and Southern Plains re­
gions follow closely and then the Lake States with their 
labor-intensive fruit crops. All other regions exceed a 
one-third decline in total man-hours required.
Capital inputs increase by about 35 percent over 
1965 levels with the higher level of commodity demand 
(table 14). The largest increases are indicated for the 
Mountain and Pacific regions, 48 percent. The smallest 
increases are in the Southeast and Appalachian regions, 
18 percent. Other regions show intermediate increases.
Programmed prices of crops and programmed rents 
per acre under this model are presented in table 15. 
Compared with Model A, prices increase with the high­
er level o f demand. Wheat price rises from $1.11 in 
Model A  (table 11) to $1.27 in M odel B, (table 15),
Table 12. Acreages of major crops and unused land by state and region of the United States, actual 1966 and projected 1980 under a 
free market with cotton quotas and trend level exports in 1980 (model B).
State
or Wheat Feed grains Soybeans Cotton Idle land
region 1966 1980 1966 1980 1966 1980 1966 1980 1966 1980
United States . . .  .49,867 69,455 97,800 81,016
(th
36,546
ousands of 
42,493
acres)
9,552 11,329 59,869 46,979
Northeast ........... . .  . 760 2,1 10 2,941 2,485 408 1,116 0 0 1,350 0
Lake States . . . . . .  1,605 3,904 13,725 13,332 4,021 2,602 0 0 5,691 4,871
Mich.................... . . .  762 464 1,991 1,074 480 1 0 0 1,202 3,023
W ise.................... 44 850 3,61 1 3,239 185 419 0 0 1,065 389
Minn................... . . .  799 2,577 8,123 9,020 3,356 4,182 0 0 3,424 1,459
Corn B e l t ........... . . .  4,940 7,710 35,993 30,389 19,212 28,103 191 32 10,719 4,101
Ohio ................ . . .  1,183 0 3,772 1,619 2,105 3,853 0 0 1,250 2,592
Ind........................ . . .  1,014 1,417 5,461 8,355 2,814 2,052 0 0 1,469 0
Ill........................... . . .  1,488 1,165 11,374 11,383 5,941 6,790 0 0 1,720 0
Iowa ................ 45 948 12,088 7,519 4,996 10,375 0 0 3,467 1,509
Mo........................ . . .  1,210 4,180 3,298 1,513 3,356 5,034 190 32 2,813 4,101
N. P la in s ................. . .21,876 18,386 21,452 17,565 2,244 2,682 0 0 13,805 22,080
N. D...................... . . .  6,572 3,529 5,046 3,764 236 56 0 0 3,529 8,377
S. D.................. . , . . .  2,153 568 5,425 2,868 346 0 0 0 2,622 7,092
Nebr...................... . . .  2,891 4,614 6,706 3,925 745 1,207 0 0 3,560 4,499
Kans.....................1. . .10,260 9,675 4,275 7,008 917 1,418 0 0 4,094 2,112
Appalachian . . . . .  637 1,323 4,302 4,838 2,459 1,257 529 670 3,654 3,564
Va............................. . .  145 929 594 832 355 44 6 0 324 0
W . Va.................. 17 30 72 169 0 0 0 0 59 0
N. C ..................... . .  165 230 1,614 2,388 923 5 155 6 1,162 1,148
Ken......................... . . .  170 48 1,176 906 310 2 3 7 975 1,614
Tenn....................... . .  140 85 846 543 871 1,206 365 657 1,134 803
Southeast ............. . .  205 497 3,260 4,109 1,540 1,915 1,263 32 5,327 4,930
S. C ....................... 58 234 502 1,785 879 562 305 0 1,198 733
G a ........................ 65 263 1,489 2,288 301 29 380 32 2,184 1,496
Fla........................... 23 0 359 36 80 0 14 0 450 874
A la .......................... 59 0 910 0 280 1,324 564 0 1,495 1,828
Delta ........................ 642 673 959 361 6,396 4,361 2,215 1,690 2,401 4,180
Miss.................... . . 220 146 519 59 1,797 602 993 972 1,154 2,461
La............................ 55 0 217 116 871 74 357 82 467 1,428
Ark.......................... . .  367 528 223 186 3,728 3,685 865 636 780 290
S. Plains ................ . .  7,929 15,569 7,902 4,122 266 457 4,348 8,002 11,048 2,563
Okla....................... . .  4,700 6,456 1,053 183 143 202 380 998 2,164 1,003
Texas ................ . .  3,229 9,1 12 6,849 3,939 123 254 3,968 7,004 8,884 1,560
Mountain .............. . .  7,965 13,315 4,244 2,381 0 0 388 48 4,616 686
Mont...................... . .  3,745 6,587 1,850 82 0 0 0 0 823 0
Idaho . ............. . .  994 2,143 628 212 0 0 0 0 352 0
W yo....................... 239 570 173 122 0 0 0 0 138 4
Colo. . ................ . .  2,570 2,983 803 945 0 0 0 0 1,800 430
N.M.-Ariz. . . . . .  170 509 611 935 0 0 386 48 1,263 255
Utah-Nev. . . . 247 524 179 85 0 0 2 0 240 0
P a c if ic ..................... . .  3,308 5,968 3,022 1,434 0 0 618 884 1,258 0
Wash..................... . .  2,266 3,128 477 90 0 0 0 0 336 0
O re......................... . .  772 1,177 550 441 0 0 0 0 232 0
C a lif ....................... 270 1,662 1,995 903 0 0 618 884 690 0
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nearly the 1965 level. Feed grain prices are also above 
the previous model but are still substantially lower than 
1965 levels, an indication of the effect that the sub­
stantial reduction in acreage (from  1966 levels) might 
allow. As yields of feed grains increase, acres decline 
and production under a free market concentrates in the 
most efficient producing areas; per-unit costs of pro­
duction are reduced. Since prices in these models are 
based on variable costs of production, lower equilibrium 
prices result.8 Only in the Pacific region is feed grain 
price above $1 per bushel, and this results from added 
transportation costs of importing large quantities of 
grain. Soybean and cotton prices are also slightly higher 
than for the previous model.
Programmed rents per acre increase with the higher 
level of demand and consequent greater production. 
The necessity of bringing into production cropland 
acres with higher per-unit costs (as compared with 
Model A ) causes the general price level to rise and 
higher land rents to accrue. The acreage quotas on cot­
ton also cause a substantial contribution to total rent 
in cotton-producing regions. The Southern Plains show 
the greatest effect o f this particular policy (table 15). 
Cropland with cotton quota in this region would have 
a substantially higher value than cropland without such 
quota.
The quantities o f each major crop transported 
among regions are shown in figs. 8, 9, and 10. As is 
evident, the larger quantity of each crop exported 
causes increased out movement of commodities. The 
figures show the major surplus and deficit regions for 
each crop considered.
Model C : Free Markets, No Cotton Quotas, and Trend-Level Ex­
ports in 1980
Model C features the removal o f cotton quotas al­
lowing cotton production to concentrate in areas of 
lowest production cost. All other parameters o f the 
model remain the same as M odel B.
8 Actual market prices, which in the long run must cover a return to 
management, land taxes, and other fixed costs, would be somewhat 
higher than the specified prices.
Table 13. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs under a free market with cotton 
quotas and trend level exports in 1980 (model B).
Percentage All farmwork* A ll livestock All crops
change
all farmwork
Region 1965-1980 1965 1980 1965 1980 1965 1980
(Percentage) (mill, man-hours]1
United States .—31.8 7,976 5,442 3,066 2,210 3,798 2,604
Northeast . .—35.2 627 406 314 202 226 157
Lake States .—29.1 849 602 452 320 284 218
Corn Belt . . —33.3 1,309 873 658 474 448 285
N. Plains . . .- 3 1 .6 630 431 290 225 240 146
Appalachian —38.0 1,157 717 341 226 658 409
Southeast . .-40.0 801 481 219 169 484 265
Delta States —42.9 594 339 179 135 340 170
S. Plains . . . —23.4 709 543 247 156 353 316
Mountain . . . —21.3 470 370 174 143 230 185
Pacific ...........—18.1 830 680 192 160 535 453
‘ A ll farmwork includes man-hours 
head.
used on crops , livestock and over-
Table 14. Capital requirements 
inputs under a free 
trend level exports in
in 1980 for major categories of 
market with cotton quotas and 
1980 (model B).
Region Percentage Total capital Projected 1980 va lue of:
change
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
equip­
ment
Live­
stock
Inven­
tories
United States . — 34.6 198,890
(mill, dollars) 
267,695 203,086 42,890 21,719
Northeast ..- j-21 .2 10,924 13,242 8,102 3,949 1,191
Lake States .+ 4 4 .6 16,065 23,226 14,466 6,564 2,196
Corn Belt . .+ 2 9 .7 45,044 58,404 42,542 10,979 4,883
N. Plains . . . + 3 2 . 8 23,043 30,608 20,313 6,697 3,598
Appalachian +18.1 15,022 17,744 12,744 3,635 1,365
Southeast . .  + 17 .8 12,597 14,834 12,434 1,274 1.126
Delta States + 26 .5 9,191 11,627 9,449 1,313 865
S. Plains . . .  .+ 4 2 .5 24,154 34,414 29,284 2,905 2,225
Mountain ..+ 4 8 .5 16,989 25,230 19,965 2,747 2,518
Pacific ...........+48 .3 25,862 38,366 33,787 2,827 1,752
Table 15. Programmed prices of major crops and programmed rents per acre by farm production regions for a free market with cotton 
quotas and trend level exports in 1980 (model B).
Region Wheat Feed grains Soybisans Cotton*
Total
crop
rent
Source
crop­
land
of rent 
acreage 
quotas1965 1980 1965 1980 1965 1980 1965 1980
(dollars per bushel) (cents per lb.) (doll ars per acre)
United States . . . . ..........1.34 1.27 1.10 0.76 2.49 1.25 28.0 27.2 — — —
Northeast ............. _____ 1.35 1.46 1.30 0.90 2.43 1.41 — — 10.21 10.21 0
Lake States . . . . . . . .  1.43 1.05 1.01 0.61 2.49 1.18 — — 5.16 5.16 0
Corn Belt ............. . . .  .1.35 1.08 1.08 0.52 2.50 1.07 — — 8.01 8.01 0
N. Plains ............. . . .  . 1.36 0.78 1.13 0.60 2.35 1.16 — — 4.31 4.31 0
Appalachian . . . . . . . 1 . 3 8 1.46 1.24 0.89 2.44 1.38 — — 5.84 4.04 1.80
Southeast ............. . . . .  1.42 1.48 1.24 0.93 2.49 1.28 — — 0.18 0.18 0
Delta States . . .  . . . . .  1.29 1.49 1.27 0.94 2.50 1.27 — — 4.55 2.90 1.65
S. Plains ................ . . . .  1.34 1.38 1.25 0.66 2.28 1.01 . — — 27.07 11.56 15.51
Mountain ............. ........ 1.26 1.16 1.28 0.93 — 1.46 — — 11.85 11.75 0.10
Pacific ................... . . . .  1.34 1.34 1.44 1.16 — 1.62 — — 34.02 30.38 3.64
‘ Regional prices were not calculated for cotton.
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Fig. 8. Flows of wheat under a free market with cotton quotas and trend level exports. Substantial quantities of wheat are used for 
feed in this model; most is fed in the western states. Texas ships in a large quantity of wheat of which a large proportion is 
exported through the G u lf. A ll quantities are thousands of bushels.
Fig. 9. Flows of feed grains under a free market with cotton quotas and trend level exports. Feed grains flow out of the Corn Belt and 
most Plains states under this model. Texas shows surplus feed grains produced when cotton quotas restrict the production of 
cotton. A ll quantities are thousands of bushels of corn equivalent.
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Fig. 10. Flows of oilmeals under a free market with cotton quotas and trend level exports. A  familiar pattern appears. Production is con­
centrated in the Plains and Corn Belt states, which ship large quantities to other states. O f the 1,131 million bushels ot soybean 
equivalent produced in this model, 846 million bushels are transported to another state.
Cropland requirements for producing wheat, feed 
grains, and soybeans are almost unaffected by re­
moving cotton quotas. Evidently there is little competi­
tion between cotton acreage and other crops. Total 
acreage for cotton declines by 2 million acres from 
Model B (table 12), from  11.3 million to 9.3 million 
acres. Acreages in the Southern Plains increase to 9.1 
million acres under a policy of unrestrained production. 
According to these estimates, 98 percent of the cotton 
acreage would be located in the Southern Plains under 
a policy o f removing acreage quotas and producing cot­
ton at minimum cost. Even the Pacific region reduces 
acreage o f cotton as quotas are removed. Crop acreages 
and idle land are shown in table 16.
Excess capacity increases with the removal o f cotton 
quotas. Idle land under this model (compared with 
Model B, table 12) increases by JL2 million acres, to 
48.2 million acres. The small number of acres required 
for crop production represents a savings to society in 
terms of the expenditures necessary to produce the food 
and fiber needs o f this nation.
This model indicates a slight increase in cropland 
idle (48.2 in M odel C versus 47.0 million acres in 
Model B) when the same demand levels are filled, but 
acreage quotas on cotton are removed. But the con­
centration of idle land by regions remains high. As 
indicated in fig. 11, the Northern Plains and Southeast 
regions o f the United States still show a large propor­
tion o f total cropland idled. Adjustment problems would 
be severe for regions with over 75 percent o f total crop­
land idled from crop production.
Labor requirements for this model are only slightly 
lower than with a policy o f controlling cotton produc­
tion with acreage quotas. Nationally, man-hours for all 
farm work show a decrease of 33 percent from  1965 
levels in this model without cotton quotas compared 
with a 32 percent decline with quotas (M odel B, table 
13). Individual regions are affected somewhat more. 
The Delta states show a decline of 54 percent in man­
hours from  1965 levels, a decline of an additional 11 
percent with the elimination of cotton quotas. The 
Appalachian and Pacific regions also show slight addi­
tional declines in man-hours used. Labor requirements 
are shown table 17, p. 397.
Capital used under this model shows only a modest 
change from  the previous model. The Delta region, 
which decreases man-hours significantly, also shows a 
decrease in capital use from M odel B. The elimination 
of cotton quotas appears to decrease the value o f land 
and buildings nationally by approximately $4 billion. 
Machinery values increase slightly, partly as an offset 
to the greater decline in man-hours o f labor used. All 
capital requirements are shown in table 18, p. 397.
Only the programmed crop price for cotton shows 
any change from  M odel B. Wheat, feed grains, and soy­
beans remain quite similar (table 19, p. 398). Program­
med cotton price, however, drops substantially. W ith the 
removal of production restraints, the programmed price 
of cottonlint falls from  27.2 cents per pound in M odel B 
(table 15) to 17.2 cents per pound. The large shift of 
production toward the Southwest has a substantial ef­
fect on the cost of producing cotton.
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Programmed rents for this model are also shown in 
table 19. As might be expected, the effects of eliminat­
ing cotton quotas concentrate in the regions that pro­
duce cotton. Total rent per acre drops in the Southern 
Plains by $10.01, from  $27.07 (M odel B, table 15) to 
$17.06 (table 19). The Pacific, Delta, and Appalachian 
regions also show declines. In each instance, the re­
moval o f the limiting factor on production, cotton 
quota, causes a decline in the total rent per acre.
Transportation of wheat, feed grains, and oilmeals 
is similar to the previous model and consequently is not 
repeated.
Model D: Free Markets and Maximum Levels of Exports in 1980
M odel D supposes that the United States adopts a 
policy of exporting all quantities o f major crops above
domestic needs that the agricultural sector is able to 
produce by 1980. Such a policy presumes that either 
subsidy programs might be increased in a human­
itarian effort to feed nations in food-short status or that 
per-capita incomes in underdeveloped countries increase 
and allow large quantities o f foodstuffs to be pur­
chased. Under such a situation, the nation’s agriculture 
could be turned loose to produce at maximum levels 
compatible with available quantities of resources. The 
limiting resource with such a policy is presumed to be 
cropland. Export levels reach 2,157 million bushels of 
wheat, 70.0 million tons of feed grains, 37.0 million 
tons o f oilmeals, and 6.8 million bales of cotton.
A policy o f all-out production to satisfy these export 
requirements and domestic demand levels brings 88.7 
million acres o f cropland into wheat production (table 
20, p. 398). Feed grains require 94.4 million acres to
Table 16. Acreages of major crops and unused land by states and regions of the United States, actual 1966 and projected 1980 under a 
free market without cotton restraints and with trend level exports in 1980 (model C ) .
State
or
region
Wheat Feed grains Soybeans Cotton Idle land
1966 1980 1966 1980 1966 1980
(000 Acres)
1966 1980 1966 1980
United States . . .  .49,867 69,978 97,800 81,167 36,546 42,607 9,552 9,300 59,869 48,220
Northeast ........... . .  . 760 2,124 2,941 2,485 408 1,107 0 0 1,350 0
Lake States . . . . . .  1,605 3,976 13,725 13,606 4,021 2,602 0 0 5,691 4,526
Mich.................... . .  . 762 464 1,991 1,074 480 1 0 0 1,202 2,023
Wise. ............. 44 921 3,611 3,512 185 419 0 0 1,065 44
Minn.................... . . .  799 2,591 8,123 9,020 3,356 2,182 0 0 3,424 1,459
Corn Belt ........... . . . 4,940 7,710 35,993 30,660 19,212 27,832 191 3 10,719 4,101
Ohio ................ . . .  1,183 0 3,772 1,619 2,105 3,853 0 0 1,250 2,592
Ind........................ . . .  1,014 1,417 5,461 8,494 2,814 1,912 0 0 1,469 0
Ill................... .. . . . . .  1,488 1,165 11,374 11,376 5,941 6,796 1 0 1,720 0
Iowa ................ 45 948 12,088 7,659 4,996 10,236 0 0 3,467 1,509
Mo........................ . . .  1,210 4,180 3,298 1,511 3,356 5,035 190 3 2,813 0
N. P la in s ............. . . . 21,876 17,784 21,452 17,013 2,244 3,269 0 0 13,805 22,646
N. D.................... . . .  6,572 3,508 5,046 3,220 236 56 0 0 3,529 8,942
S. D........................ . .  2,153 568 5,425 2,868 346 0 0 0 2,622 7,092
Nebr.................... . . .  2,891 4,614 6,706 3,925 745 1,207 0 0 3,560 4,499
Kans..................... . ..10 ,260 9,094 4,275 7,000 917 2,006 0 0 4,094 2,112
Appalachian . . . . .  637 1,323 4,302 5,064 2,459 1,060 529 11 3,654 4,194
Va............................. .  . 145 929 594 832 355 44 6 0 324 0
W . Va.................. 17 30 72 169 0 0 0 0 59 0
N. C ............. .. . . .  165 230 1,614 2,388 923 5 155 6 1,162 1,148
Ken....................... . . .  170 48 1,176 906 310 2 3 0 975 1,621
Tenn. . . . . . . . . .  . 140 85 846 768 871 1,009 365 5 1,134 1,426
Southeast ........... . . .  205 497 3,260 4,109 1,540 1,915 1,263 32 5,327 4,931
S. C . .................. 58 234 502 1,785 879 562 305 0 1,198 733
G a .......................... 65 263 1,489 2,288 301 29 380 32 2,184 1,496
Fla........................... 23 0 359 36 80 0 14 0 450 874
A la .........................., . 5 9 0 910 0 280 1,324 564 0 1,495 1,828
Delta ......................... . .  642 673 959 380 6,396 4,358 2,215 96 2,401 5,758
Miss. ................. . . .  220 146 519 59 1,797 152 993 48 1,154 3,835
La ............................ 55 0 217 116 871 74 357 31 467 1,480
Ark........................ . .  367 528 223 205 3,728 4,132 865 16 780 443
S. Plains ................ . .  7,929 15,697 7,902 4,051 266 469 4,348 9,134 11,048 1,360
Okla..................... . . .  4,700 7,337 1,053 243 143 215 380 45 2,164 1,003
Texas .................. . . .  3,229 8,360 6,849 3,808 123 254 3,968 9,089 8,884 357
Mountain .............■  7,965 13,362 4,244 2,366 0 0 388 1 4,616 704
Mont...................... . .  3,745 6,587 1,850 82 0 0 0 0 823 0
Idaho ................. . .  994 2,143 628 212 0 0 0 0 352 0
W yo....................... . . . .  239 570 173 122 0 0 0 0 138 4
* Colo.......................It : 2,570 2,983 803 945 0 0 0 0 1,800 430
N.M.-Ariz. . . . . .  170 556 611 920 0 0 386 1 1,263 270
Utah-Nev. . . . . . .  247 524 179 85 0 0 2 0 240 0
Pacific ..................., . .  3,308 6,831 3,022 1,434 0 0 618 21 1,258 0
Wash..................... . .  2,266 3,128 477 90 0 0 0 0 336 0
O re......................... . .  772 1,177 550 441 0 0 0 0 232 0
C a lif ....................... . .  270 2,525 1,995 903 0 0 618 21 690 0
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Table 17. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs under a free market without cotton 
restraints and with trend level exports in 1980 (model 
C).
Percentage All farmwork* All livestock All crops
change all
farmwork
Region 1*765-1980 1965 1980 1965 1980 1965 1980
(percentage) ([mill, man-hours )
United States .-33.0 7,976 5,347 3,066 2,210 3,798 2,519
Northeast .-35.2 627 406 314 202 226 157
Lake States .-29.0 849 603 452 320 284 219
Corn Belt . .-33.3 1,309 873 658 474 448 285
N. Plains . . .-31.9 630 429 290 225 240 145
Appalachian -41.1 1,157 682 341 226 658 378
Southeast .-40.0 801 481 219 169 484 265
Delta States -54.2 594 272 179 135 340 110
S. Plains . . .-19.5 709 571 247 156 353 340
Mountain .-21.5 470 369 174 143 230 184
Pacific . . . . .-20.4 830 661 192 160 535 436
•A ll farmwork includes man-hours used for crops, livestock and
overhead.
Table 18. Capital requirements in 1980 for major categories of 
inputs under a free market without cotton restraints and 
with trend level exports in 1980 (model C ) .
Region Percentage Total icapital Projected 1980 va lue of:
change
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
equip­
ment
Live­
stock
Inven­
tories
United States .-|-32.7 198,890
(m ill, dollars) 
263,919 199,210 42,990 21,719
Northeast . .  H-21.1 10,924 13,234 8,094 3,949 1,191
Lake States .-f-44.6 16,065 23,230 14,348 6,686 2,196
Corn Belt . .  —j—28.2 45,044 57,759 41,897 10,979 4,883
N. Plains .. .- j-3 1 .5 23,043 30,295 20,044 6,653 3,598
Appalachian -j-14.6 15,022 17,208 12,215 3,628 1,365
Southeast . .■—f— 17.8 12,597 14,834 12,434 1,274 1,126
Delta States H-20.2 9,191 11,050 8,846 1,339 865
S. Plains ____ + 37 .5 24,154 33,204 28,074 2,905 2,225
Mountain ..+ 4 8 .2 16,989 25,171 19,906 2,747 2,518
Pacific ...........+ 46 .7 25,862 37,934 33,352 2,830 1,752
C—  I 0 -  24.9 %
Fig. I I .  Proportion of total cropland unused for crops in each of the 144 producing regions under a free market without cotton quotas 
and with trend level exports in 1980.
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Table 19. Programmed prices of major crops and programmed rents per acre by farm production region for a free market without cot­
ton quotas and with trend level exports in 1980 (model C ) .
Region Wheat Feed grains Soybeans Cotton*
Total
crop
Source
crop-
of rent 
acreage
1965 I960 1965 1980 1965 1980 1965 1980 rent land quotas
United States . . . , ...........1.34 1.27
(dollars per bushel) 
1.10 .75 2.49 1.23
(cents per lb.) 
28.0 17.2
(dollars per acre)
Northeast ............. _ ____ 1.35 1.45 ! .30 .90 2.43 1.40 —  . — 10.13 10.13 0
Lake States . . . , ...........1.43 1.04 1.01 .61 2.49 1.16 —  _ 5.00 5.00 0
Corn B e l t ....................... 1.35 1.08 1.08 .52 2.50 1.06 _ _  _ 7.69 7.69 0
N. Plains ........... . . . . .  1.36 0.76 1.13 .59 2.35 1.15 —  — 3.94 3.94 0
Appalachian . . ...........1.38 1.45 1.24 .89 2.44 1.36 —  _ 2.93 2.93 0
Southeast ........... . . . . . 1 . 4 2 1.48 1.24 .93 2.49 1.27 —  — 0.18 0.18 0
Delta States . . . ...........1.29 1.47 1.27 .94 2.50 1.25 _  — 2.70 2.70 0
S . Plains . . . . . . . ...........1.34 1.34 1.25 .86 2.28 1.00 _  _ 17.06 17.06 0
Mountain ........... ...........1.26 1.15 1.28 .91 — 1.45 —  — 11.25 11.25 0
Pacific ................ ...........1.34 1.32 1.44 1.14 — 1.60 —  — 29.58 29.58 0
* Regional prices were not calculated for cotton.
Table 20. Acreages of major crops and unused land by states and regions of the United States, actual 1966 and projected 1980 under 
a free market with maximum levels of exports in 1980 (model D).
State
or
region
Wheat Feed grains Soybeans Cotton Idle land
1966 1980 1966 1980 1966 1980 1966 
(000 Acres)
1980 1966 1980
United States . . . . 4 9 , 86 7 88,673 97,800 94,381 36,546 58,563 9,552 9,654 59,869 0
Northeast . . . . . . . .  760 2,110 2,941 1,656 408 1,945 0 0 1,350 0
Lake States . . . . . .  1,605 9,078 13,725 7,319 4,021 8,312 0 0 5,691 0
Mich................. . . . .  762 3,012 1,991 1,085 480 463 0 0 1,202 0
W ise................. 44 2,746 3,611 1,732 185 419 0 0 1,065 0
Minn................. . . . .  799 3,320 8,123 4,502 3,356 7,430 0 0 3,424 0
Corn Belt . . .  . . . . .  4,940 5,470 35,993 45,783 19,212 19,051 191 3 10,719 0
Ohio ............. . . . .  1,183 584 3,772 2,311 2,105 5,169 0 0 1,250 0
. . . .  1,014 395 5,461 10,844 2,814 585 0 0 1,469 0
Ill........................ . . . .  1.488 1,251 11,374 14,951 5,941 3,135 1 0 1,720 0
45 0 12,088 15,601 4,996 4,751 0 0 3,467 0
Mo..................... . . . .  1,210 3,240 3,298 2,076 3,356 5,411 190 3 2,813 0
N. Plains . . .  . . . . . 2 1 , 87 6 29,369 21,452 20,176 2,244 11,166 0 0 13,805 0
N. D................ . . . .  6,572 13,323 5,046 2,336 236 66 0 0 3,529 0
S. D.................. . . . .  2,153 5,982 5,425 3,775 346 771 0 0 2,622 0
Nebr................. . . . .  2,891 2,139 6,706 8,125 745 3,981 0 0 3,560 0
Kans.................. . .  ..10 ,260 7,925 4,275 5,940 917 6,348 0 0 4,094 0
Appalachian . . . .  637 934 4,302 6,108 2,459 4,598 529 11 3,654 0
Va....................... . . . .  145 576 594 1,075 355 44 6 0 324 0
W . Va............. 17 30 72 169 0 0 0 0 59 0
N. C ................ . . . .  165 195 1,614 1,729 923 1,957 155 6 1,162 0
Ken.................... . . . .  170 48 1,176 1,761 310 821 3 0 975 0
Tenn.................. . . . .  140 85 846 1,374 871 1,776 365 5 1,134 0
Southeast . . . . . . . .  205 1,667 3,260 3,723 1,540 6,062 1,263 32 5,327 0
S. C . . . . . . . 58 43 502 1,169 879 3,647 305 0 1,198 0
65 1,120 1,489 995 301 416 380 32 2,184 0
Fla...................... 23 0 359 396 80 514 14 0 450 0
A la ..................... . . .  : 59 504 910 1,163 280 1,485 564 0 1,495 0
Delta ................ . . . .  642 3,624 959 1,532 6,396 6,012 2,215 95 2,401 0
Miss. . . . . . . . . . .  220 0 519 1,050 1,797 3,057 993 48 1,154 0
La....................... . . . .  55 72 217 335 871 1,347 357 31 467 0
Ark..................... . . . .  367 3,552 223 147 3,728 1,608 865 16 780 0
$. Plains ........... . . . .  7,929 16,740 7,902 3,657 266 1,416 4,348 8,899 11,048 0
Okla. .............. . . . .  4,700 8,105 1,053 243 143 450 380 45 2,164 0
Texas .............. . . . .  3,229 8,635 6,849 3,414 123 966 3,968 8,854 8,884 0
Mountain . . . . . . . .  7,965 12,930 4,244 2,995 0 0 388 .511 4,616 0
Mont. . . . .  3,745 6,587 1,850 82 0 0 0 0 823 0
Idaho ........... . . . .  994 2,143 628 212 0 0 0 0 352 0
W yo.................. . . . .  239 574 173 122 0 0 0 0 138 0
' Colo.................. . . . .  2,570 2,983 803 1,376 0 0 0 0 1,800 0
N.M.-Ariz. . . . . .  170 119 611 1,118 0 0 386 511 1,263 0
Utah-Nev. . . . . .  247 524 179 85 0 0 2 0 240 0
Pacific .............. . . . .  3,308 6,751 3,022 1,434 0 0 618 101 1,258 0
Wash. . . . .  2,266 3,128 477 90 0 0 0 0 336 0
O re .................... . . . .  772 1,177 550 441 0 0 0 0 232 0
C a lif .................. . . . .  270 2,446 1,995 903 0 0 618 101 690 0
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satisfy the specified level of demand. Soybeans expand 
to 58.6 million acres, and cotton requires 9.7 million 
acres. Cotton acreage continues at a low level as produc­
tion centers in the higher-yielding areas of the South­
west in the absence of acreage quotas. There are no idle 
acres under this production policy.
W ith enlarged levels o f wheat exports, cropland re­
quirements increase from  1966 levels in almost all states 
and regions. For feed grains, shifts in acreage are to­
ward the Com  Belt. This one region increases feed 
grain acreage by nearly 10 million acres over 1966 
levels. Iowa and Illinois both indicate large increases in 
acreage. The Southern Plains shift out o f sorghum grain 
production and into wheat production. Soybean pro­
duction expands into the marginal areas for this crop: 
Minnesota, Nebraska, Kansas, Kentucky, Tennessee, 
and Mississippi. Cotton production centralizes in the 
Southern Plains with a small acreage in other regions.
Labor requirements for this level o f output are pre­
sented in table 21. Even under this higher level o f de­
mand, labor required for agricultural production is 
estimated to decline 31 percent between 1965 and 1980. 
However, man-hours used for crops decrease only 30 
percent, which is the least decline of any policy model 
analyzed. Man-hour requirements in the Delta and Ap­
palachian regions decline substantially from  1965 man­
hours used. The Northeast, Southeast, and Corn Belt 
also reduce man-hours requirements for farm produc­
tion. In general, these results suggest that, even with 
substantially increased levels of production, the number 
of man-hours required for farm work will fall over the 
next decade and a half. This kind of result is not un­
expected, o f course, if increased efficiency in agriculture 
is to continue. The basic process of improving the effi­
ciency o f the production process requires that, over 
time, fewer man-hours be used to carry out the same 
activities. Agriculture is an excellent example of an 
industry where this kind of result is being and will con­
tinue to be achieved.
Offsetting the reduction in labor that accompanies 
the process o f economic development is the increase in
Table 21. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs under a free market with maximum 
level of exports in 1980 (model D). ____________
Percentage All farmwork* All livestock All crops
change all
farmwork
Region 1965-1980 1965 1980 1965 1980 1965 1980
(percentage) ([mill, man-hours )
United States .-31.0 7,976 5,501 3,066 2,210 3,798 2,654
Northeast . .-35.2 627 406 314 202 226 157
Lake States .-27.6 849 615 452 320 284 230
Corn Belt . .-32.6 1,309 882 658 474 448 293
N. Plains . . .-25.4 630 470 290 225 240 180
Appalachian -39.5 1,157 700 341 226 658 394
Southeast .-36.6 801 508 219 169 484 289
Delta States -48.8 594 304 179 135 340 139
S. Plains . . .-19.5 709 571 247 156 353 340
Mountain .-18.7 470 382 174 143 230 195
Pacific . . . . .-20.1 830 663 192 160 535 437
• A ll farmwork 
overhead.
includes man-hou rs used on crops, 1livestock,, and
Table 22. Capital requirements in 1980 for major categories of 
inputs under a free market with maximum level of ex­
ports in 1980 (model D).
Region Percentage Total <:apital Projected 1980 va lue of:
change
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
equip­
ment
Live­
stock
Inven­
tories
United States —f— 187.3 198,890
(m ill, dollars) 
571,391 501,727 47,945 21,719
Northeast . +  49.9 10,924 16,379 11,238 3,950 1,191
Lake States —j—313.8 16,065 66,473 56,212 8,065 2,196
Corn Belt .+371.1 45,044 212,177 195,702 11,592 4,883
N. Plains ..+-167.5 23,043 61,630 49,450 8,582 3,598
Appalachian+- 84.4 15,022 27,760 22,659 3,736 1,365
Southeast .+ 2 92 .9 12,597 49,498 46,218 2,154 1,126
DeltaStates +216.7 9,191 29,109 26,917 1,327 865
S. Plains . ,+■ 57.0 24,154 37,924 32,793 2,906 2,225
Mountain . +  69.5 16,989 28,790 23,469 2,803 2,518
Pacific ___. +  61,1 25,862 41,651 37,069 2,830 1,752
Table 23. Programmed prices of major crops and programmed rents per acre by farm production region for a free market without cot­
ton quotas and with maximum level of exports in 1980 (model D). ______________________________________________________ __________
Region Wheat Feed grains Soybeans Cotton*
Total
crop
rent
Source
crop­
land
of rent 
acreage 
quotas1965 1980 1965 1980 1965 1980 1965 1980
(dollars per bushel) ( cents per lb.) (dollars per acre)
United States . . . . . . . .  1.34 4.40 1.10 2.53 2.49 6.19 28.0 23.6 — — —
Northeast ........... . . . . 1 . 3 5 4.44 1.30 2.63 2.43 6.42 — — 63.05 63.05 0
Lake States . . .  . . . . .  1.43 3.89 1.01 2.42 2.49 6.02 — — 59.42 59.42 0
Corn B e l t ............. . . . .  1.35 4.18 1.08 2.23 2.50 6.13 — — 83.43 83.43 0
N. Plains . . . . . . . . . .  1.36 3.93 1.13 2.40 2.35 5.81 — — 46.52 46.52 0
Appalachian . . . .......... 1.38 4.46 1.24 2.61 2.44 6.10 — — 59.71 59.71 0
Southeast ............. .......... 1.42 4.35 1.24 2.70 2.49 6.15 — — 51.77 51.77 0
Delta States . . . . . . . .  1.29 4.54 1.27 2.65 2.50 6.26 — — 57.78 57.78 0
S. Plains ................ . . . . 1 . 3 4 4.55 1.25 2.59 2.28 6.00 — — 49.65 49.65 0
Mountain ............. .......... 1.26 4.18 i .23 2.81 — 6.38 — — 68.26 68.26 0
Pacific . . . . . . . . . .  . . 1.34 4.39 1.44 2.90 — 6.55 — — 68.26 68.26 0
* Regional prices were not calculated for cotton.
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of policy. Feed grains and oilmeals also show some 
change.
Acreage-Restraint Models
All previous models of the farm sector have assumed 
that no production restraints are placed on individual 
crops other than cotton. Under these assumptions, feed 
grain, wheat, and soybeans are produced where the cost 
per unit o f production is lowest. The resulting alloca­
tion of production results in the lowest cost for produc­
ing the given level o f output.
Under this production plan, acreages of land not 
required for production at a given level of demand re­
main idle. Given adequate time, possibly one or more 
decades, these acreages of land might return to grass or 
other less-intensive uses. In a shorter time, however, 
these marginal acreages have the potential of producing 
surplus commodities and lowering the average returns 
to all resources in the industry. In general, society, as 
expressed through the institution of government, has 
been unwilling to allow average returns to land 
resources to remain depressed while marginal land 
resources slowly transferred from intensive crop produc­
tion to a less-intensive use. The result has been that 
federal programs have been developed that immediately 
remove these acreages from production. The length of 
time for which these acres remain idle has varied. Over 
the last decade however, there has been continued land 
retirement programs for agriculture.
Given any policy other than all-out production, it 
is evident from the models analyzed that the agricul­
tural economy will continue to have surplus capacity
Fig. 12. Flows of wheat under a free market, no cotton quotas, and maximum level exports. Wheat production expands substantially 
and most states become surplus suppliers of wheat for export under maximum production. Texas increases inshipments as wheat 
flowing through the G u lf ports into world markets increases substantially.
capital that takes place. Under a maximum level of 
output, capital inputs increase greatly. For the United 
States, total capital inputs increase by 187 percent (in 
constant dollars) for this level of demand (table 22). 
The Com  Belt leads other regions in the percentage of 
increase (371 percent) followed by the Lake States (314 
percent). Large increases occur in land and building 
values because o f higher crop prices and land rents. 
Likewise, the increased level o f demand and output 
causes the value of machinery and equipment to in­
crease. The result is sharply higher capital values in 
agriculture.
Programmed crop prices (table 23) for wheat, feed 
grains, and soybeans show large increases as all crop­
land including marginal areas are recalled to produc­
tion. Since crop prices in these models are based on 
costs of producing the commodity in the most marginal 
area, prices rise rapidly as high cost low-yielding areas 
return to production. In reality, m odem technology 
might cause many farmers in more productive areas to 
apply even heavier applications of fertilizer, lime, insec­
ticides, and other inputs, thus raising aggregate output 
levels without the need to return the most marginal 
areas to production. Under these more realistic condi­
tions, which the model was unable to simulate, prices 
would also rise but not to the levels shown here. But 
the level is still substantially above any o f the previous 
models.
The quantities of wheat, feed grains, and oilmeals 
shipped between regions are shown in figs. 12, 13, and 
14. W ith this demand level, the number o f surplus- 
producing regions increases for wheat under this type
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Flows of feed grains under a free market, no cotton quotas, and maximum level exports. Excess feed grain prodwhon 
into a limited area with the large expansion in wheat production. Feed grains transplanted under this level of output £se to3-8 
billion bushels of corn equivalent. Transportation costs increase substantially and add to the costs of producing this large level 
of output.
fig. 14. Flows of oilmeals under a free market with cotton quotas and trend level exports. A  fam iliar pattern appears Production is con­
centrated in the Plains and Corn Belt states, which ship large quantities to other states of the 1.131 million bushels of soybean 
equivalent produced in this model. 846 million bushels are transported to another state.
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for the foreseeable future. Unless society changes its 
views on what constitutes equitable returns to land- 
owners, there is a real likelihood that programs for re­
moving land from  production will continue. Thus, a 
realistic look at the future resource requirements and 
structure of agriculture must include the possibility of 
farm policies other than a free-market economy for 
agriculture. As a result, we include three models which 
assume control on crop production.
Model E: A  Feed Grain Program With Trend-Level Exports in 1980 
The following model o f the farm economy includes 
production controls on wheat, feed grains, and cotton. 
This model supposes that voluntary-type feed grain, 
wheat, and cotton programs are continued. Under this 
model, retirement acres are deducted from the base 
acreages for each of the 144 producing regions to sim­
ulate the acreages removed under past programs. Pro­
duction is then allocated among the regions so that 
total costs of producing the specified level of demand is 
minimized within the reduced land base. This model 
assumes that farmers participate in the programs and 
retire quantities o f land necessary to balance supply and 
demand for each commodity. Thus, the m ajor change 
from  previous models is that supply is controlled 
through the use of simulated government land retire­
ment programs rather than through lower prices from 
the market place.
Cropland requirements change with the implementa­
tion o f restraints on production. Wheat production for 
domestic and export needs under this program requires 
62.5 million acres of cropland (table 24), 7.5 million 
fewer acres than under the free market model (table
Table 24. Acreages of major crops and unused land by states and regions of the United States, actual 1966 and projected 1980 under a 
feed grain-type program with trend level exports in 1980 (model E).
State
or
region
Wheat Feed grains Soybeans Cotto>n Idle 1and
1966 1980 1966 1980 1966 1980 1966 
(000 Acres)
1980 1966 1980
United States . . .  .49,867 62,520 97,800 89,165 36,546 43,076 9,552 10,959 59,869 45,552
Northeast . . . . . . . . .  760 1,460 2,941 2,512 408 1,347 0 0 1,350 390
Lake States . . . . . .  1,605 2,629 13,725 14,475 4,021 3,273 0 0 5,691 4,332
Mich.................. . . . .  762 655 1,991 1,074 480 1 0 0 1,202 2,831
W ise.................. 44 77 3,611 3,517 185 418 0 0 1,065 884
Minn................. . . . .  799 1,897 8,123 9,884 3,356 2,854 0 0 3,424 617
. . . .  4.940 6,543 35,993 31,016 19,212 25,478 191 320 10,719 6,949
. . . .  1,183 1,363 3,772 1,619 2,105 2,901 0 0 1,250 2,181
. . . .  1,014 1,760 5,461 7,317 2,814 2,746 0 0 1,469 0
Ill........................ ____  1,488 1,757 11,374 11,541 5,941 6,040 1 0 1,720 0
45 103 12,088 8,814 4,996 9,064 0 0 3,467 2,370
Mo. . . . . . . . . . .  1,210 1,560 3,298 1,725 3,356 4,727 190 320 2,813 2,398
. . . . 2 1 , 8 76 27,198 21,452 18,844 2,244 4,436 0 0 13,805 10,235
N. D.................. . . . .  6,572 9,184 5,046 3,537 236 396 0 0 3,529 2,609
S. D.................. . . . .  2,153 1,633 5,425 2,868 346 433 0 0 2,622 5,595
Nebr................. . . . .  2,891 4,248 6,706 7,654 745 1,790 0 0 3,560 553
Kans.................. . . . . 10 , 26 0 12,133 4,275 4,785 917 1,817 0 0 4,094 1,478
Appalachian . . . .  637 782 4,302 4,943 2,459 1,759 529 640 3,654 3,529
Va....................... . . . .  145 318 594 994 355 73 6 0 324 282
W .  Va............. 17 30 72 169 0 0 0 0 59 0
N. C .  ........... . . . .  165 98 1,614 2,367 923 359 155 6 1,162 1,085
. . . .  170 189 1,176 843 310 38 3 6 975 1,485
Tenn.................. . . . .  140 147 846 570 871 1,289 365 628 1,134 677
Southeast . . .  . . . . .  205 302 3,260 4,109 1,540 2,395 1,263 46 5,327 4,632
S. C . .' ........... 58 182 502 1,785 879 993 305 0 1,198 665
65 118 1,489 2,288 301 78 380 32 2,184 1,281
Fla...................... 23 0 359 36 80 0 14 0 450 874
A la ..................... 59 2 910 0 280 1,324 564 14 1,495 1,812
____  642 163 959 340 6,396 3,904 2,215 2,109 2,401 4,748
____  220 96 519 81 1,797 1,125 993 1,058 1,154 2,076
55 3 217 116 871 74 357 107 467 1,205
Ark..................... . . . .  367 64 223 143 3,728 2,705 865 944 780 1,467
S. Plains ........... . . . .  7,929 9,540 7,902 7,107 266 487 4,348 6,517 11,048 7,062
Okla.................. . . . .  4,700 6,548 1,053 847 143 221 380 854 2,164 374
Texas ........... . . . .  3,229 2,992 6,849 6,260 123 266 3,968 5,663 8,884 6,688
Mountain . . .  . . . . .  7,965 9,208 4,244 3,008 0 0 388 615 4,616 3,605
Mont................. . . . .  3,745 4,574 1,850 1.694 0 0 0 0 823 402
Idaho ........... . . . .  994 1,329 628 227 0 0 0 0 352 798
W yo.................. . . . .  239 46 173 122 0 0 0 0 138 528
Colo.................. . . . .  2,570 2,745 803 508 0 0 0 0 1,800 1,106
N.M.-Ariz. . . . . .  170 175 611 372 0 0 386 615 1,263 586
Utah-Nev. . . . .  ,  247 339 179 85 0 0 2 0 240 185
Pacific ............. . . . .  3,308 4,693 3,022 2,810 0 0 618 712 1,258 70
Wash. ........... . . . .  2,266 3,052 477 166 0 0 0 0 336 0
O re............... . . . .  772 1,040 550 578 0 0 0 0 232 0
C a lif. . . . : . . . . .  270 601 1,995 2,066 0 0 618 712 690 70
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16).9 This difference is largely due to a sharp reduction 
in the quantity of wheat used for livestock feed, a 
result o f higher prices for wheat. Implementation of 
acreages restraints for wheat reduces the acreage of 
wheat grown in the Southern Plains and Mountain re­
gions. The result is smaller acreages and, as shown 
below, higher programmed prices for wheat.
Feed grain acreage changes in the opposite direc­
tion. Cropland requirements for feed grains increase 8.0 
million acres under this type of program compared with 
the free-market model (table 16). But even though 
higher than the free-market model, acreages of feed 
grains are still projected to decline from 1966 levels 
with the contination of present programs and sub­
stantially higher export levels. The projected drop, 
about 9 million acres, will cause an increase in the 
acreage retired under government programs. Govern­
ment costs for these programs will likely rise.
Soybean production under this type of program re­
quires 43.1 million acres of cropland. The Com  Belt 
increases acreage significantly from  1966 levels to sup­
ply this quantity of oilmeals. Cotton acreage, which also
• The results o f M odel E are com pared with M odel C  unless otherwise 
specified.
supplies oilmeals, shows an increase from  1966 levels. 
Total cotton acreage for the United States increases 
from 9.6 million acres to 11.0 million acres. Most of the 
increase is in the Southern Plains.
W ith continued programs and trend level exports, 
excess capacity totals about 45.6 million acres o f crop­
land, approximately a 14 million-acre decrease from 
levels of land retirement for 1966. As might be expected 
with similar programs, most of the regions show some 
reduction in idle acres. Only the Southeast region shows 
a moderate increase. Although total acres unused under 
this model are not greatly different from  the free-mar­
ket model with similar demand levels, the implications 
for a large number of regions are quite different. Under 
this model, most regions show a lower proportion of 
their cropland idled. The Northern Plains has only two 
regions under this model, numbers 70 and 71 in fig. 15, 
with over 75 percent of total cropland unused. Under 
the free-market model with the same level of demand, 
a number of other regions in this area indicated as high 
a proportion o f total cropland unused. The Southeast 
also shows fewer regions with such a high proportion of 
cropland unused. A  wider distribution of idle acres is 
evident under this type farm program.
r  ........ I o -  24.9 %
Fig. 15. Proportion o f total cropland unused for major crops in each of the 144 crop producing regions under a feed grain program with 
trend level exports in 1980.
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Table 25. Labor requirements by regions, actual 1965 and porj- 
ected 1980 needs under a feed grain type program 
with trend level exports in 1980 (model E).
Percentage All farmwork* A ll livestock All crops
change all
farm work
Region 1965-1980 1965 1980 1965 1980 1965 1980
(percentage) ( mill, man-hours )
United States .—31.9 7,976 5,435 3,066 2,210 3,798 2,597
Northeast . . —35.6 627 404 314 202 226 155
Lake States .—28.9 849 604 452 320 284 220
Corn Belt . . —33.5 1.309 870 658 474 448 282
N. Plains . . .- 2 8 .4 630 451 290 225 240 164
Appalachian —38.1 1,157 716 341 226 658 408
Southeast . . —39.6 801 484 219 169 484 267
Delta States —40.7 594 352 179 135 340 182
S. Plains . .  .—29.6 709 499 247 156 353 278
Mountain . .—20.0 470 376 174 143 230 190
Pacific ...........—18.2 830 679 192 160 535 451
‘ All farmwork includes 
overhead.
man-hours used for crops, livestock and
Table 26. Capital requirements in 1980 for major categories of 
inputs under a feed grain type program with trend 
level exports in 1980 (model E).
Region Percentage Total capital Projected 1980 va lue of:
change
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
equip­
ment
Live­
stock
Inven­
tories
United States .+ 3 8 .5 198,890
(mill, dollars) 
275,554 210,521 43,314 21,719
Northeast ..- j-20 .8 10,924 13,193 8,209 3,793 1,191
Lake States .-j-47.5 16,065 23,690 14,746 6,748 2,196
Corn Belt . .+ 3 6 .6 45,044 61,540 46,091 10,566 4,883
N. Plains . . .+ 4 6 .3 23,043 33,705 22,396 7,711 3,598
Appalachian +21.3 15,022 18,223 13,220 3,638 1,365
Southeast . .+ 2 2 .5 12,597 15,432 12,979 1,327 1,126
Delta States + 34 .8 9,191 12,388 10,215 1,308 865
S. Plains . . . . + 4 3 . 3 24,154 34,621 29,490 2,906 2,225
Mountain . .+ 4 5 .5 16,989 24,713 19,689 2,506 2,518
Pacific . . . . + 4 7 . 1 25,862 38,049 33,486 2,811 1,752
Labor requirements for this land retirement pro­
gram are about 32 percent lower than 1965 man-hours 
used (table 25). The Delta region shows a 41 percent 
decline, but the Northeast, Com  Belt, Appalachian, and 
Southeast regions all exceed a 30 percent decline. The 
Pacific and Mountain regions decline by small amounts.
Capital requirements for this farm program increased 
about 39 percent nationally between 1965 and 1980 
(table 26). The value of land and buildings rises from 
159.4 billion dollars to 210.5 billion dollars, a 32-percent 
increase measured in constant dollars. Machinery and 
equipment increases 75 percent in value over this per­
iod, from  $25.2 billion in 1965 to an estimated $43.3 
billion in 1980. Livestock inventories increase to pro­
duce the substantially higher quantities of meat re­
quired for domestic consumption. From a livestock in­
ventory value for major animals of $14.4 billion in 
1965, inventories are expected to rise to $21.7 billion 
by 1980, a 51-percent increase
Programmed prices of m ajor crops for this model 
are higher than under a free market. Programmed 
wheat price is $1.49 per bushel (table 27) compared 
with $1.27 under a free market (M odel C, table 19). 
Feed grains remain almost constant, $0.78 and $0.75 per 
bushel for the same models. Soybeans also are relatively 
unaffected by the change in programs. Cotton price in­
creases to 31.4 cents per pound with the added restraints 
of acreage control programs. In general, it appears that 
continuation of this type o f program, whereby soybeans 
are allowed complete freedom of production while other 
crops are controlled, might result in continued slow 
decline in feed grain price, a substantial decline in soy­
bean prices over time and a fairly stable price level for 
wheat and cotton.
Programmed rents for this model are slightly higher 
in most regions than for a free market with comparable 
levels o f demand (table 19). Restraints placed on in­
dividual crops contribute substantially to the total value 
of rent. Cotton restrictions cause a sizable part of the 
rent in the Appalachian, Delta, Southern Plains, and 
Pacific regions (table 27). The wheat and feed grain 
programs also are of importance.
Table 27. Programmed prices of major crops and programmed rents per acre by farm production region for a feed grain program with 
trend level exports in 1980 (model E).
Region W heat Feed grains Soyb eans Cotton*
Total
crop
rent
Source
crop­
land
i of rent 
acreage 
quotas1965 1980 1965 1980 1965 1980 1965 1980
(dollars per bushel) (cents per lb .) (dollars per acre )
United States . . . . . . . . 1 . 3 4 1.49 1.10 .78 2.49 1.28 28.0 31.4 — — —
Northeast . . . . . . . . . .  1.35 1.71 1.30 .95 2.43 1.44 _  — Ì2 .04 7.74 4.30 •
Lake States . . .  . . . . .  1.43 1.38 1.01 .63 2.49 1.21 —  — 5.52 4.29 1.23
Corn B e l t ............... . . . . 1 . 3 5 1.35 1.08 .54 2.50 l . l l —  — 9.76 8.62 1.14
N. Plains . ............ . . . . 1 . 3 6 1.06 1.13 .62 2.35 1.18 —  — 7.33 3.17 4.16
Appalach ian  . . . . . . .  1.38 1.73 1.24 .94 2.44 1.41 —  — 8.41 3.20 5.21
Southeast . . . . . . . . . .  1.42 1.83 1.24 .95 2.49 1.31 —  — 0.28 0 0.28
Delta States . . . . . . .  1.29 1.79 1.27 .95 2.50 1.36 —  — 6.88 0 6.88
S . Plains . . . . .  T. . . . .  1.34 1.66 1.25 .67 2.28 1.05 —  — 28.75 5.63 23.12
Mountain . . . . . . . . . .  1.26 1,15 1.23 1.08 — 1.44 —  — 8.93 2.74 6 .(9
Pacific  .................... . . . . 1 . 3 4 1.16 1.44 1.17 . — 1.65 —  — 30.85 12.47 18.38
* Regional prices were not calculated for cotton.
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Model P: Acreage Quotas and Trends Levels of Exports in 1980
Given a policy objective o f minimum or voluntary 
restraints on production, the feed grain type program 
(M odel E) described in the last section provides a 
means of controlling crop production. The government 
would continue a land retirement program that retires 
45.6 million acres of cropland compared with the feed 
grain, wheat, and cotton programs of 1966, which re­
tired 45.9 million acres from production at a cost of 
$2.7 billion (8 ). At this level o f cost, continuing these 
programs will cost $40 billion over the next 15 years. 
In general, improved levels of efficiency reduce the 
per-unit cost of producing farm commodities and raise 
the cost of retiring the same acreage o f land. Con­
sequently, the cost o f these programs is likely to rise 
during the next decade.
Faced with this type of knowledge, society may re­
quest other means of controlling farm production less 
demanding o f public resources. Given this change in 
objectives, two types of policies are available; the first 
is a free-market economy as described in earlier sec­
tions. The second is mandatory acreage restraints that 
control production without the need for government 
land retirement programs. Acreage quota programs do 
have excess acres of land, but these acres lay idle or are 
used for other minor crops or hay and pasture land. 
The quota program would prevent excess acres from 
being planted to the major crops, wheat, feed grains, 
and cotton. In M odel F, an acreage quota program 
incorporates trend level exports with tight quotas on 
production of wheat, feed grains, and cotton. Soybeans 
are allowed on land restricted from  other crops by 
quotas.
Under the restrictions of this program, cropland re-
Table 28. Acreages of major crops and unused land by state and regions of the United States, actual 1966 and projected 1980 with 
acreage quotas and trend level exports in 1980 (model F ). _____________________________________
State
or
region
Wheat Feed grains Soybeans Cotton Idle 1and
1966 1980 1966 1980 1966 1980
(000 Acres
1966
)
1980 1966 1980
United States . . . . 4 9 , 8 67 63,164 97,800 96,366 36,546 42,214 9,552 11,534 59,869 37,990
Northeast . . . . . . . .  760 1,454 2,941 3,004 408 966 0 0 1,350 286
. . . .  1,605 3,328 13,725 12,559 4,021 5,325 0 0 5,691 3,498
. . . .  762 1,363 1,991 2,117 480 1 0 0 1,202 1,080
44 71 3,611 3,058 185 314 0 0 1,065 853
Minn................. . . . .  799 1,894 8,123 6,784 3,356 5,010 0 0 3,424 1,565
. . . .  4,940 6,476 35,993 31,544 19,212 27,275 191 261 10,719 3,550
____  1,183 1,743 3,772 3,215 2,105 2,271 0 0 1,250 835
____  1,014 1,607 5,461 4,288 2,814 5,900 0 0 1,469 28
Ill . 1,488 1,604 11,374 9,258 5,941 7,901 1 0 1,720 574
45 94 12,088 11,342 4,996 7,563 0 0 3,467 1,353
Mo.................. .. . . . .  1.210 1,428 3,298 3,441 3,356 3,640 190 261 2,813 1,960
. . . . 2 1 , 87 6 27,122 21,452 20,941 2,244 3,905 0 0 13,805 8,744
N. D................ . . . .  6,572 8,424 5,046 3,825 236 36 0 0 3,529 3,440
S. D.................. . . . .  2,153 3,300 5,425 5,263 346 0 0 0 2,622 1,966
. . . .  2,891 3,945 6,706 7,458 745 1,573 0 0 3,560 1,269
Kans.................. . .  ..10 ,260 11,453 4,275 4,395 917 2,296 0 0 4,094 2,069
Appalachian . . . .  637 1,098 4,302 6,662 2,459 1,006 529 623 3,654 2,365
Va....................... . . . .  145 312 594 924 355 44 6 0 324 317
W .  Va............. 17 30 72 169 0 0 0 0 59 0
N. C ................ . . . .  165 332 1,614 2,452 923 358 155 6 1,162 837
Ken.................... . . . .  170 198 1,176 1,630 310 9 3 5 975 692
Tenn.................. . . . .  140 226 846 1,487 871 595 365 512 1,134 519
Southeast . . . . . . . .  205 277 3,260 5,062 1,540 1,115 1,263 1,712 5,327 3,319
S. C .................. 58 166 502 1,501 879 472 305 353 1,198 749
65 n o 1,489 1,747 301 17 380 575 2,184 1,732
Fla...................... 23 0 359 382 80 0 14 39 450 490
A la ..................... 59 1 910 1,432 280 626 564 745 1,495 348
Delta ................... . . . .  642 186 959 1,988 6,396 2,239 2,215 2,612 2,401 4,240
Miss................... ____  220 93 519 1,241 1,797 108 993 1,603 1,154 1,547
La....................... 55 3 217 168 871 1 357 136 467 1,041
Ark..................... . . . .  367 90 223 579 3,728 2,130 865 873 780 1,652
S. Plains . . . . . . . . . .  7,929 8,730 7,902 7,882 266 0 4,348 5,344 11,048 8,371
Okla.................. . . . .  4,700 5,994 1,053 1,619 143 122 380 702 2,164 407
Texas ........... . . . .  3,229 2,736 6,849 6,263 123 263 3,968 4,642 8,884 7,964
Mountain . . . . . . . .  7,965 10,207 4,244 3,998 0 0 388 500 4,616 2,578
Mont................ ..........  3,745 5,351 1,850 1,224 0 0 0 0 823 945
Idaho .....................  994 1,220 628 1,065 0 0 0 0 352 69
W yo............................  239 408 173 242 0 0 0 0 138 44
Colo................. _____  2,570 2,744 803 1,050 0 0 0 0 1,800 565
N M.-Ariz. ...........  170 164 611 268 0 0 386 500 1,263 816
Utah-Nev. ,..........  247 320 179 149 0 0 2 0 240 139
Pacific ............. ..........  3,308 4,286 3,022 2,729 0 0 618 582 1,258 690
Wash............... ..........  2,266 2,746 477 470 0 0 0 0 336 3
O re................... ..........  772 965 550 583 0 0 0 0 232 71
C alif. . . . . . ..........  270' 575 1,995 1,676 0 0 618 582 690 616
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quirements total 63.2 million acres for wheat, 96.4 mil­
lion acres for feed grains, 42.2 million acres for soy­
beans, and 11.5 million acres of cropland for cotton, 
the largest o f any model (table 28). Acreage quotas 
result in 38.0 million acres o f unused cropland, the 
smallest surplus capacity o f any model analyzed with 
trend level o f exports. The enlarged acreages required 
for crop production and the reduced idle acreage result 
as production is forced out of regions o f comparative 
advantage. These regions generally have higher yield, 
which reduces the acres of land necessary for producing 
a given level o f output. Reducing output in these re­
gions increases the number of acres required for the 
same level o f production. The difference in acreage 
measures the inefficiency o f acreage quota programs.
Besides reducing unused crop acreage, quotas have 
the further effect o f spreading idle acres over more re­
gions. Only three regions in fig. 16 indicate over 75 
percent o f total cropland unused. Most regions with 
idle acres show 25 percent or less total cropland unused, 
a large reduction from the free-market models analyzed. 
Had soybeans been restricted from acreages withheld 
from  other crops, idle acres would have been even more 
widespread. Under M odel F, 104 of the 144 regions 
have some unused land. The acreage quota program
dispenses gains and losses o f idle acres over a greater 
number o f regions than any other program analyzed. 
But it also requires the largest crop acres of any model 
with trend level exports. The use of additional crop 
acres for the same level of output adds an economic 
cost to production.
Labor requirements for this model total 5,524 mil­
lion man-hours, about 31 percent lower than 1965 man­
hours used (table 29). This level is equal to require­
ments for the maximum output model analyzed pre­
viously. These results suggest that acreage quotas on 
crop production can slow the outflow o f labor from 
agriculture. The magnitude of reduction at the national 
level, however, is only 2 to 3 percent over the next 15 
years. Within individual regions, the difference is some­
what greater: The Delta states show a 36-percent de­
cline with acreage quotas compared with a 54 percent 
decline with a free market (M odel G, table 17); the 
Southeast indicates a 30 percent decline compared with 
a 40 percent decline in M odel C, and the Appalachian 
region reduces man-hours 38 percent compared with 
41 percent under the competitive pressures of the mar­
ket place. The Southern Plains, by contrast, shows a 
greater decrease with acreage quotas— 34 percent com­
pared with 20 percent with a free market. The large
1........ 1 0 -  24.9 %
Fig. 16. Proportion of total cropland unused for major crops in each of the 144 crop producing regions under an acreage quota pro­
gram with trend level exports in 1980.
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shifts in acreage of cotton account for most o f the 
differences although decreased wheat acreage also uses 
less labor. Other regions do not show substantial 
changes in labor used between models C and F.
Capital values are higher with acreage quotas than 
with a free market (M odel C ) or a feed grain program 
(M odel E) with similar levels o f exports. This outcome 
is directly attributable to the increased rents resulting 
from a scarcity of the reduced supply o f cropland under 
acreage quotas. The value of machinery and equipment 
for this model (table 30) shows an increase over a 
free market (table 18) o f $1.4 billion. The Northern 
Plains and Lake States account for most o f this in­
crease. Over-all, capital values increase 89.8 percent 
over 1965 capital values.
Programmed prices o f commodities increase under 
this type program. The programmed price o f wheat is 
$1.92 per bushel nationally (table 31). Programmed 
feed grain and cotton prices also increase. Soybean 
prices, by contrast, show some decline from the previous 
models. This result is caused by this type o f program. 
Tight acreage quotas reduce the acreage o f feed grains 
in each producing region and allow soybeans to be 
grown on the restricted acreage. Soybeans are increased 
in the more productive regions with lower per-unit costs, 
and consequently, the average programmed price of 
soybeans falls. Restrictions on acreage o f other crops, 
however, force production of these crops out o f their 
most-efficient areas of production and consequently 
their programmed prices increase.
Programmed land rents also increase with acreage 
quotas. The proportion of rent resulting from  the quota 
increases substantially. This result is caused by quotas 
becoming the limiting restraint on production. Thus, 
the average rent due to the cropland is decreased (table 
31), but rents to quotas rise and total rent is likewise 
increased.
Termination of Export Subsidies
Each o f the models previously analyzed assumed
Table 29. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs with acreage quotas and trend 
level exports in 1980 (model F).
Percentage All farmwork* All livestock All crops
change all 
farmwork
Region 1965-1980 1965 1980 1965 1980 1965 1980
(percentage]1 1]mill, man-hours)
United States . —30.7 7,976 5,524 3,066 2,210 3,798 2.679
Northeast .  .-35.6 627 404 314 202 226 156
Lake States .-28.4 849 608 452 320 284 222
Corn Belt . .-33.2 1,309 874 658 474 448 288
N Plains .. .- 2 8 .3 630 452 290 225 240 165
Appalachian —37.8 1,157 720 341 226 658 412
Southeast . .-30.0 801 561 219 169 484 336
Delta States —36.2 594 379 179 135 340 206
S. Plains . .  .-33.6 709 471 247 156 353 253
Mountain ..-19 .1 470 380 174 143 230 193
Pacific . . . .  .-18.7 830 675 192 160 535 448
* A ll farmwork includes 
overhead.
man-hours used for crops, livestock and
Table 30. Capital requirements in 1980 
inputs with acreage quotas a 
1980 (model F).
for major categories of 
nd trend level exports in
Region Percentage Total capital Projected 1980 va lue of:
change
total
capital
1965-1980
1965 1980 Land
and
build­
ings
Machin­
ery
and
equip­
ment
Live­
stock
Inven­
tories
United States -|- 89.8 198,890
(m ill, dollars) 
377,473 311,398 44,356 21,719
Northeast ,-f* 30.0 10,924 14,202 9,178 3,833 1,191
Lake States -j-140.1 16,065 38,566 29,374 6,996 2,196
Corn belt . - j-146.0 45,044 110,812 94,944 10,985 4,883
N. Plains .  ,-f- 91.4 23,043 44,108 32,676 7,834 3,598
Appalachian-j- 46.2 15,022 21,966 16,935 3,666 1,365
Southeast . -f- i 04.3 12,597 23,740 23,155 1,459 1,126
Delta States —J— i 02.0 9,191 18,567 16,405 1,297 865
S. Plains . ,-f- 52.1 24,154 36,744 31,613 2,906 2,225
Mountain .- j-  54.6 16,989 26,267 21,087 2,662 2,518
Pacific . . . . - j -  56.6 25,862 40,501 36,031 2,718 1,752
Table 31. Programmed prices of major crops and programmed rents per acre by farm production region with acreage quotas and trend 
level exports in 1980 (model F ).
Total Source of rent
Region Wheat Feed grains Soybeans Cotton* crop crop- acreage
1965 1980 1965 1980 1965 1980 1965 1980 rent land quotas
(dollars per bushel) (cents per lb.) (dollars per acre)
nited States . . . , ...........1.34 1.92 1.10 1.48 2.49 1.19 28.0 43.7 _ _
Northeast ............. ...........1.35 2.13 1.30 1.63 2.43 1.31 — __ 28.32 2.08 26.24
Lake States . . . . .......... 1.43 1.81 1.01 139 2.49 1.05 — — 24.52 0.92 23.60
Corn Belt ............. .......... 1.35 1.77 1.08 1.22 2.50 1.04 — __ 33.83 2.66 31.17
N. Plains ............. .......... 1.36 1.49 M3 1.29 2.35 1.07 — __ 22.22 1.70 20.52
Appalachian . . . .......... 1.38 2.16 1.24 1.60 2.44 1.28 — __ 28.62 2.80 25.82
Southeast ............. ...........1.42 2.26 154 1.70 2.49 1.25 — __ 17.43 1.93 15.50
Delta States . . .  ........... 1.29 2.22 1.27 1.66 2.50 1.23 — __ 25.77 0.11 25.66
S. Plains .......................... 1.34 2.08 1.25 1.34 2.28 0.97 — — 46.41 2.30 44.11
Mountain ............. .......... 1.26 1.57 1.23 1.77 — 1.37 — __ 23.98 0.81 23.17
Pacific .................. .......... 1.34 1.59 1.44 1.86 — 1.54 — — 57.63 17.86 39.77
* Regional prices were not calculated for cotton.
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that export subsidy programs are continued. The mag­
nitude of expenditures for these programs is large. For 
the fiscal year ending June 30, 1966, the value of ex­
ports under government programs totaled $1,614.9 mil­
lion (15 ). Even though some proportion of these ex­
penditures is generally recovered at a future date, the 
cost is still substantial. Over half of these sales are for 
foreign currency. Other shipments are for famine relief, 
foreign donations, barter, and long-term loans for a 
large part. International development programs make 
up approximately 2.6 percent. In all probability, a sub­
stantial part of these exports in 1965-66 will end up as 
a cost o f supporting farm incomes in the United States.
The last model analyzed assumes that government 
subsidies for agricultural exports are terminated. Since 
in 1964, 57 percent of wheat, 10 percent o f feed grains, 
21 percent of cotton, and a small amount of soybeans 
moved under government subsidy programs (15, p. 75);
a smaller quantity o f each commodity is projected to 
move without government subsidies. The approach used 
in this study is to assume the percentages just given may 
continue into the future and provide some means of 
estimating future commercial levels of exports.
Estimates of commercial export possibilities for each 
crop are calculated from  trend export levels presented 
previously in table 7. The unsubsidized estimates (level 
4 o f table 7) assumes that commercial exports in 1980 
are the same proportion of total exports as in 1964. 
Multiplying these proportions times the 1980 trend 
export level gives an estimate of commercial exports in 
1980. For example, commercial exports of wheat in 
1964 were 43 percent of total exports. Assuming that 
43 percent of the 1980 trend level of wheat exports 
move without subsidy (1,302 x 0.43 =  559.8), exports 
of 560 million bushels of wheat are projected for 1980 
with termination of export subsidies. Other crops are
Table 32. Acreages of major crops and unused land by states < 
acreage quotas and unsubsidized exports in 1980
and regions of th 
(model G ) .
e United States, actual 1966 and projected 1980 with
• State 
or
region
Wheat Feed grains Soybeans Cotton Idle land
1966 1980 1966 1980 1966
(Th.
1980
ousand of
1966
acres)
1980 1966 1980
United States . . . . 4 9 . 8 67 42,168 97,800 93,691 36,546 33,804 9,552 10,344 59,869 71,275
Northeast . . . ........... 760 1,419 2,941 3,004 408 595 0 0 1,350 693
Lake States . ........... 1.605 2,371 13,725 11,976 4,021 3,471 0 0 5,691 6,891
Mich. . . . . ........... 762 423 1,991 2,117 480 1 0 0 1,202 2,020
W ise............... ........... 44 60 3,611 3,075 185 2 0 0 1,065 1,759
Minn............... ........... 799 1,888 8,123 6,784 3,356 3,468 0 0 3,424 3,112
Corn Belt . . . ...........4,940 4,080 35,993 30,184 19,212 22,088 191 261 10,719 13,693
Ohio . . .  . ........... 1,183 0 3,772 3,215 2,105 0 0 0 1,250 4,849
Ind................... ........... 1,014 1,414 5,461 4,181 2,814 5,895 0 0 1,469 333
Ill...................... ........... 1,488 1,229 11,374 8,791 5,941 7,405 1 0 1,720 1,912
Iowa ........... ........... 45 92 12,088 10,556 4,996 5,148 0 0 3,467 4,556
Mo. . . . . . . ........... 1,210 1,345 3,298 3,441 3,356 3,640 190 261 2,813 2,043
N. Plains . . . . ...........21,876 14,202 21,452 21,153 2,244 3,720 0 0 13,805 21,637
N. D. . . . . . ........... 6,572 1,535 5,046 3,825 236 56 0 0 3,529 10,310
S. D............... ........... 2,153 597 5,425 5,263 346 0 0 0 - 2,622 4,669
Nebr.............. . . . . .  2,891 2,485 6,706 7,670 745 1,642 0 0 3,560 2,449
Kans............... ...........10,260 9,586 4,275 4,395 917 2,022 0 0 4,094 4,210
Appalachian ........... 637 536 4,302 6,550 2,459 974 529 522 3,654 3,070
Va.................... ........... 145 296 594 871 355 45 6 0 324 317
W . Va. . . . ........... 17 30 72 169 0 0 0 0 59 0
N. C . . . . . ........... 165 51 1,614 2,393 923 308 155 6 1,162 1,296
Ken................. ........... 170 74 1,176 1,671 310 9 3 5 975 832
Tenn................ . . . . .  140 85 846 1,446 871 612 365 511 1,134 626
Southeast . . . ........... 205 233 3,260 5,061 1,540 521 1,263 512 5,327 5,159
S. C ........... ........... 58 176 502 1,032 879 521 305 34 1,198 1,071
G a ................... 65 57 1,489 2,216 301 0 380 241 2,184 2,076
Fla................... ........... 23 0 359 382 80 0 14 39 450 490
A la .................. 59 0 910 1,431 280 0 564 149 1,495 1,522
Delta ............. ........... 642 66 959 1,980 6,396 2,100 2,215 2,613 2,401 4,507
Miss................ ........... 220 7 519 1,241 1,797 6 993 1,277 1,154 1,694
La..................... ........... 55 0 217 160 871 1 357 463 467 1,093
Ark .................. . . . . .  367 59 223 579 3,728 2,093 865 873 780 1,720
S. Plains . . . . ........... 7,929 8,115 7,902 7,185 266 335 4,348 5,344 11,048 9,733
O kla............... ...........4,700 5,393 1,053 1,710 143 157 380 702 2,164 882
Texas . . . . ........... 3,229 2,722 6,849 5,475 123 178 3,968 4,642 8,884 8,851
Mountain . . . ........... 7,965 6,862 4,244 3,872 0 0 388 500 4,616 5,202
Mont.............. ........... 3,745 3,175 1,850 1,130 0 0 0 0 823 2.365
Idaho . . . . ........... 994 625 628 1,089 0 0 0 0 352 641
W yo............... ........... 239 46 173 243 0 0 0 0 138 407
Colo............... ........... 2,570 2,532 803 993 0 0 0 0 1,800 8,340
N.M.-Ariz. ........... 170 164 611 268 0 0 386 500 1,263 816
Utah-Nev. _____  247 321 179 149 0 0 2 0 240 139
Pacific .......... . . . . . .  3,308 4,286 3,022 2,728 0 0 618 582 1,258 690
Wash. .............  2,266 2,746 477 470 0 0 0 0 336 3
O re................. ............. 772 965 550 582 0 0 0 0 232 71
C a lif ............................  270 575 1,995 1,676 0 0 618 582 690 616
similar: Feed grains assume 90 percent of the trend 
level o f exports, oilmeals 90 percent of the trend level, 
and cotton 79 percent of the trend level o f cottonlint 
exports.
Model G : Acreage Quotas and Commercial Exports only in 1980
Under M odel G, exports are 560 million bushels of 
wheat, 36 million tons o f feed grains, 17 million tons of 
oilmeals, and 4.7 million bales of cotton. Given these 
levels of export demand and the quantities required for 
domestic consumption, cropland requirements in 1980 
decrease from  1966 levels. Wheat acreage falls to 42.2 
million acres, feed grains to 93.7 million acres, soybeans 
to 33.8 million acres, and cotton to 10.3 million acres 
(table 32). Excess capacity is increased by the elimina­
tion of export subsidies. Cropland unused, a measure 
of excess capacity, totals 71.3 million acres. Unused 
cropland of this magnitude is similar to that projected 
under Model A  (table 8 ), which assumed 1965 level 
exports in 1980. Idle acres increase in regions o f heavy 
wheat production, but feed grain states are less af­
fected. But the lower level o f demand reduces the total 
number o f acres required for production. Uusubsidized 
export levels significantly increase acres of idle land.
Labor requirements of this demand level are not 
significantly different from  other models. Even though 
total acreage idled increases significantly, the quantity 
of labor required is similar to substantially higher levels 
of production. For this model, man-hours required are 
projected to fall 32 percent for agriculture in 1980. The 
regional changes are shown in table 33.
Capital values increase even under this lower level 
o f demand. Total capital values increase 72 percent for 
the United States over 1965. Regional changes for cap­
ital are shown in table 34. Even with the elimination of 
export subsidies, acreage quotas could maintain and in­
crease the value of fixed assets.
Programmed wheat prices (table 35) are substan­
tially lower than under the previous model (table 31). 
The large decrease in wheat exports reduces acreage
Table 33. Labor requirements by regions, actual 1965 and proj­
ected 1980 needs with acreage quotas and a low 
estimate of unsubsidized exports in 1980 (model G ).
Percentage 
change all 
farmwork 
Region 1965-1980
A ll farmwork* A ll livestock 
1965 1980 1965 1980
All crops 
1965 1980
(percentage ) (mi II. man-hours)
United States . —32.4 7,976 5,391 3,066 2,210 3,798 2,558
Northeast . .—35.7 627 403 314 202 226 154
Lake States . —29.6 849 598 452 320 284 214
Corn Belt . .—35.1 1,309 850 658 474 448 265
N. Plains . . .- 3 1 .4 630 432 290 225 240 147
Appalachian —38.1 1,157 716 341 226 658 408
Southeast . .—37.6 801 500 219 169 484 281
Delta States —36.4 594 378 179 135 340 205
S. Plains . . . . —34.1 709 467 247 156 353 250
Mountain . .—20.8 470 372 174 143 230 186
Pacific ...........—18.7 830 675 192 160 535 448
* A ll farmwork includes man-hours used on crops, livestock and
overhead.
Table 34. Capital requirements in 1980 for major categories of
inputs with acreage quotas and a low estimate of
unsubsidized exports (model G ).
Region Percentage Total capital Projected 1980 va lue of:
change 1965 1980 La nd Machin- Live-
total and ery stock
capital bui¡Id- and Inven-
1965-1980 mgs equip- tories
ment
(mill, dollars)
United States +  71.6 198,890 341,241 279,475 40,047 21,719
Northeast . +  23.9 10,924 13,540 8,677 3,672 1,191
Lake States - j- l 12.0 16,065 34,058 25,909 4,953 2,196
Corn Belt .+ 1 17 .0 45,044 97,754 83,333 9,538 4,883
N. Plains . . +  68.6 23,043 35,855 25,509 6,748 3,598
Appalachian+  40.1 15,022 21,050 16,036 3,649 1,365
Southeast . +  83.8 12,597 23,148 20,831 1,191 1,126
DeltaStates +  82.7 9,191 16,790 14,628 1,297 865
S. Plains . . +  46.9 24,154 35,476 30,345 2,906 2,225
Mountain . +  46.4 16,989 24,877 19,984 2,375 2,518
Pacific . . . . +  49.6 25,862 38,693 34,223 2,718 1,752
Table 35. Programmed prices of major crops and programmed rents per acre by farm production regions with acreage quotas and un< 
subsidized exports in 1980 (model G ).
Region Wheat Feed grains Soybisans Cotton*
Total
crop
Source
crop-
of rent 
acreage
1965 1980 1965 1980 1965 1980 1965 1980 rent land quotas
United States . . . . . . . . 1 . 3 4 1.17
(dollars per bushel) 
1.10 1.41 2.49 1.04
(cents per lb.) 
28.0 41.1
(doll ars per acre)
Northeast ............. . . . . 1 . 3 5 1.47 1.30 1.57 2.43 1.21 —  — 19.93 .84 19.09
Lake States . . .  . . . . .  1.43 1.16 1.01 1.33 2.49 0.93 —  — 20.02 .07 19.95
Corn B e l t ............. . . . .  1.35 1.06 1.08 1.16 2.50 0.90 _  _ 28.08 .56 27.52
N. Plains ............. . . . . 1 . 3 6 0.74 1.13 1.15 2.35 0.94 —  — 11.83 .52 11.29
Appalachian . . . . . . . 1 . 3 8 1.45 1.24 1.55 2.44 1.18 —  — 23.75 1.18 22.57
Southeast ............. . . . . 1 . 4 2 1.61 1.24 1.65 2.49 1.09 _  — 13.97 .76 13.21
Delta States . . . . . . .  1.29 1.45 1.27 1.60 2.50 i.06 —  — 20.34 0 20.34
S. Plains ................ . . . .  1.34 1.30 1.25 1.24 2.28 0.81 _ _  — 35.98 .48 35.50
Mountain ............. . . . .  1.26 0.91 1.28 1.61 — 1.24 —  — 12.17 .07 12.10
Pacific ................... ........ 1.34 1.00 1.44 1.72 ' — 1.43 ' —  — 38.61 7.48 31.13
* Regional prices were not calculated for cotton.
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and production centers in regions, which lowers per- 
unit costs o f producing wheat and a lower price results. 
Feed grain, soybean, and cotton prices remain relatively 
similar to the previous model. Soybean prices are some­
what lower, a result of the 7-million-ton decrease in 
exports.
Programmed rents decline with the decline in prices. 
The effect of acreage quotas is still apparent. As the 
limiting factor controlling production, the quotas ac­
count for a large proportion o f total rent. Only the 
Pacific region shows a sizable rent due to cropland.
PROJECTED FARM NUMBERS, SIZES, AND CAPITAL 
NEEDS
Structural change within the farm economy has 
been taking place at an increasing pace in recent years. 
As structural change has proceeded, farm numbers, 
acres per farm, workers per farm, technological inputs 
per farm, investments per farm, taxes paid per farm, 
and a host of related factors including location and 
quality of rural schools, sources of production inputs, 
and even rural church viability have been affected by 
the change in underlying economic forces. One descrip­
tive indicator of the changes occurring in the rural 
economy is the declining number o f farms. As farm 
numbers have declined, the number of people directly 
involved in farm production has also declined. The re­
sult is that changes in farm number have had broad 
implications for the whole rural área. There were fewer 
people to attend and support rural churches, as well as 
fewer children to attend rural schools; the costs of 
supporting churches, schools, and local government fell 
on fewer taxpayers with sizable increases per household 
(although not necessarily per dollar o f farm produc­
tion) . Not the least disturbing social problem is the in­
creasing sparseness of population, which provides less 
social interaction and involvement in truly rural areas.
Decline in farm numbers has been a general phenom­
enon for every region of the United States. Some regions 
have changed at a substantially faster rate, however. 
Between 1959 and 1964, the Northeast, Appalachian, 
Southeast, and Delta regions lost farms at a faster rate
than other regions (table 36). The Pacific, Mountain, 
and Southern Plains lost farms at a slower rate, as did 
the Northern Plains, Com  Belt, and Lake States. In 
previous periods, these changes have also been large. 
Between 1954 and 1959, farm numbers in the U.S. 
decreased by 22.6 percent. Although a portion of this 
change between 1954 and 1959 is partly due to a change 
in definition of what constitutes a farm, the reduction in 
farm numbers is sizable.
Projecting Farm Numbers
A  further reduction in farm numbers over the next 
15 years has considerable implication for rural areas. 
As suggested before, schools, churches, and local govern­
mental bodies are directly affected. But other types of 
groups and organizations also have a stake in such 
change. Bankers and credit agencies, machinery dealers, 
other input suppliers, and purchasers and processors of 
farm commodities— all have an economic interest in the 
rural areas. T o all such groups, changing farm numbers 
and sizes have implication for planning future organiza­
tions and enterprises.
T o provide information on future structural change, 
numbers of farms are projected to 1980 by using a 
logarithmic equation applied to 160 regions of the 
United States. The equation was of the form
[26] Fk =  aebT + cD
where F is farm numbers for the k-th region, T  is time, 
and D is a dummy variable that measures the defini­
tional change in farms between the Agricultural Census 
of 1954 and 1959. The functional form was used to proj­
ect both the number of all farms and the number of 
commercial farms.
All Farm Numbers
Projected numbers o f farms for 1970, 1975, and 
1980 are shown in table 37. For the United States, the 
total number of farms (defined according to the 1964 
definition of a farm) is projected to decline from 3.2 
million in 1964 to 2.2 million in 1980, or by nearly a 
third. The largest change is expected in the Northeast
Table 36. Farm numbers by regions and United States total with percentage reduction between census years, 1949-1964*
Region
All farms
Percentage
reduction All farms
Percentage
reduction All farms
Percentage
reduction A ll farms
1964 1959-64 1959 1954-59 1954 1949-54 1949
United States ............. ................ 3,152,513 14.9 3,703,894 22.6 4,782,416 l l . l 5,382,162
Northeast ................... ................  227,370 20.2 285,064 24.6 377,951 14.8 443.510,
Lake States .............. ................  343,383 11.7 388,694 15.1 457,705 9.1 503.251
Corn B e lt .................... ................  662,761 13.5 766,536 14.9 900,757 9.4 994,458
N. P la in s ..................... ................  271,140 11.2 305,477 11.6 345,476 6.7 370,430
Appalachian ........... ................  529,543 17.4 640,875 26.3 869,541 10.5 971,046
Southeast ................... ................  272,685 21.1 345,410 34.1 524,225 13.5 605,988
Delta S ta te s ............. ................  251,505 18.2 307,587 34.8 472,118 15.4 557.993
S. Plains ..................... ............. 293,835 8.7 321,747 21.9 411,926 13.1 473,813
Mountain ............. .... ................  134,114 10.0 149,080 17.2 180,026 7.6 194,858
P a c if ic ........................... ................  166,177 14.1 193,424 20.4 242,691 8.9 266,815
“ Sources: U. S. Department o f Agriculture. Agricultural Statistics. (Annual editions) 1949-1966. U. S. Department of Commerce. Bureau of 
the Census. U. S. Census of Agriculture for 1964. Series A C  64-PL. U . S. Gov. Print. O ffice, Washington, D .C . 1966.
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where farm numbers are projected to decrease 44 per­
cent. Various forces including technical change in farm­
ing and transportation as well as the relocation of pro­
duction to areas of greatest comparative advantage ac­
count for differential changes among regions. Relatively 
large declines in farm numbers are indicated for the 
Applachian, Southeast, and Delta regions, where the 
influx of technology will have the greatest structural 
effect, shifts in cotton production toward the Southwest 
will reduce cotton acreage, and livestock enterprises will 
likely increase and cause extensification of farms. Re­
gions showing the least change include the Lake States, 
Com  Belt, Northern Plains, Mountain, and Pacific re­
gions. These regions each show approximately a 25-per- 
cent decrease in total numbers of farms.
The expectation o f continued decreases in numbers 
of farms has considerable implications for the rural com ­
munity. The continued reduction in farm numbers and 
increase in size points up that the social and economic 
problems o f rural areas are not going to readily dis­
appear. In general, an expansion o f the area base for 
social services provided to rural communities will be 
required.
Commercial Farm Numbers
Projection of commercial farm numbers are based
on the same procedures as all farm numbers. Commer­
cial farm numbers are shown in table 38. For the U.S., 
the number o f commercial farms is expected to decline 
by 15 percent over the next 15 years. The smaller decline 
in commercial farms results from the consolidation of 
farms as the number of all farms reduced. As farms 
increase in size, a larger proportion have sales above 
$2,500 (the level used by United States Department of 
Agriculture in denoting commercial farm s), and con­
sequently, commercial farm numbers decline less. If the 
definition o f a commercial farm is changed to $5,000 
(or even $10,000) gross sales by 1980, as should be the 
prospects, fewer farms will be classified as commercial 
units. By using the present definition, however, 1.8 com ­
mercial farms are projected for 1980. W ith 2.2 million 
total farms and 1.8 million commercial farms, 0.4 mil­
lion part-time farms are indicated for 1980. Hence, the 
number of part-time farms is projected to decline by a 
third. This decline will result from the increase in farm 
size and the attraction of many part-time farmers to 
other occupational opportunities.
Capital Needs Per Farm
By using the regional estimates of all farm numbers 
from table 36 and projected capital requirements under
Table 37. Number of all farms by regions, actual 1964 and projected numbers for 1970, 1975 and 1980.
Region
Percentage
change Actual* Projected
1964-1980 1964 1970 1975 1980
United States ..................................................... -28.7 3,152.513 2,768,295 2,492,984 2,248,026
Northeast . . ..................................................... -44.4 227,370 182,142 151,522 126,317
Lake States . ....................................................  -24.0 343,383 309,395 283,883 260,840
Corn Belt . . ..................................................... -25.0 662,761 594,778 543,756 497,317
N. Plains . . . ............. ....................................... -20.6 271,140 248,724 231,316 215,255
Appalachian ..................................................  -32.6 529,543 455,673 402,714 356,874
Southeast . . ..................................................... -34.8 272,685 231,844 202,794 177,829
Delta States ..................................................... -32.7 251,505 216,623 191,276 169,155
S. Plains . . . ....................................................  -27.1 293,835 256,679 235,381 214,062
Mountain . . ....................................................  -22.4 134,114 122,616 112,936 104,136
Pacific . . . . ..................................................... -24.0 166,177 149,821 137,404 126,242
•Source: U . S. Department of Commerce. Bureau of the Census. United States Census of Agriculture for 1964.
Table 38. Numbers of commercial farms by regions, actual 1964 and projected numbers for 1970, 1975 and 1980.a
Percentage
change Actual1* Projected
Region 1964-1980 1964 1970 1975 1980
United States ..................................................... -15.2 2,165,727 2,034,791 1,931,822 1,836,690
Northeast . . ..................................................... -26.7 155,854 138,578 125,765 114,219
Lake States ..................................................... -13.9 265,835 251,243 239,760 228,856
Corn Belt . . .............................................................................................  - 10.0 497,426 477,733 462,293 447,680
N. Plains . . . ..................................................... -  8.7 235,892 223,152 213,196 203,805
Appalachian ..................................................  -19.4 325,183 303,680 283,119 262,181
Southeast . . ..................................................... -15.4 161,792 151,616 143,673 136,905
Delta States ..................................................... -17.1 140,944 129,886 122,576 116,852
S. Plains . . . ..................................................... -14.8 174,030 164,789 155,875 148,238
Mountain . . ..................................................... -13.2 100,553 95,291 91,167 87,259
Pacific . . . . ..................................................... -13.8 105,184 98,823 94,398 90,695
'Commercial farms are defined as farms with over $2,500 gross sales per year.
“Source: U. S. Department of Commerce. Bureau of the Census. United States Census of Agriculture for 1964.
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M odel E, which assumes continuation of a voluntary 
type feed grain program, estimates are derived of capital 
requirements for average farms in each of the farm pro­
duction regions o f the United States. These estimates are 
shown in table 39. As an average, capital invested in 
land and buildings, machinery and equipment, and live­
stock inventories per farm is projected to increase by 94 
percent between 1965 and 1980. Regional differences are 
obvious. The Northeast, Delta States, and Southern 
Plains more than double total capital requirements. All 
other regions, except Appalachian, would nearly double 
capital values per farm. Even Appalachian increases per- 
farm capital values by about 70 percent over the period. 
These large increases in per-farm capital values will 
occur as additional capital inputs continue to replace 
labor resources in agriculture. As a result, food produc­
tion in the U.S. will depend to an even greater extent 
on capital inputs by 1980.
Judging from the large increase projected in per- 
farm capital needs between 1964 and 1980, farm firms 
of 1980 may face real challenges in effecting the large 
quantities of capital necessary for operation. In addi­
tion to the capital needs included here for land and 
buildings, machinery and equipment, and livestock in­
ventories, farm operators will use increasing quantities 
of purchased inputs. Additional problems may arise in
intergenerational transfers of these large quantities of 
capital. The result may be substantial changes in the 
institutional forms of farm ownership and operation.
Other related problems can also be anticipated. 
There will be a need for improved management for 
these enlarged capital values. Increased output per farm 
will cause marketings of commodities as well as purchas­
ing of inputs to become more important. The farm firm 
of greater-than-average size will likely need the equiv­
alent of a purchasing department, inventory control 
group, and possibly a marketing specialist. Such changes 
will cause farm firms to seek out management aids both 
from the public and the private sector. The opportu­
nities created by such changes will be immense, but a 
cautionary note should also be sounded. These changes 
will not occur immediately. Rather they will come about 
gradually and the change will be no more noticeable 
than the shift from 2-plow tractors. However, as for a 
firm that continued to produce only 2-plow tractors 
after demand had shifted, these changes will create 
severe strain for unresponsive firms in the agribusiness 
sector. Thus, along with the shifts on the farm, change 
will also be required in the public and private sectors. 
W ith adequate anticipation of these ongoing changes 
and with proper responsiveness, agriculture would ap­
pear to provide an exciting future.
Table 39. Capital investment per farm, actual 1965 and estimated 1980.
Region
Percentage change 
total capital
Total capital 
per farm
Projected 1980 capital per farm 
for
1965-1980 1965 1980 Land and 
buildings
Machinery
and
equipment
Livestock
inventories
United States ................ ..................................+  94.3 63,089 122,576 93,647 19,268 9,661
Northeast ..................... .................................. +117.4 48,045 104,444 64,987 30,028 9,429
Lake States ................ ..................................+  94.1 46,784 90,822 56,533 25,870 8,419
Corn Belt ..................... ..................................+  82.1 67,964 123,744 92,679 22,246 9,819
N. Plains ....................... . . .............................+  84.2 84,986 146,583 104,045 35,823 16,715
Appalachian ..................................................+  69.5 28,522 48,353 35,078 9,653 3,622
Southeast ..................... ..................................+  87.9 46,196 86,780 72,986 7,462 5,114
Delta S ta te s .................. . ................................+ 100.4 36,544 73,235 60,388 7,733 5,114
S. Plains .......................... .......................+117.0 82,203 178,402 151,962 14,975 11,465
Mountain . . .  . ............. ...................................+  87.3 126,676 237,315 189,070 24,065 24,180
Pacific ........................, ..................................+  93.7 155,629 301,397 265,252 22,267 13,878
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